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DESCRI PTI ON PROCESS FOR PRODUCI NG POLYORGANCSI LOXANE
CONTAI NI NG RESI N 5 Background Art The present
invention relates to a process for producing

pol yor ganosi | oxane- cont ai ni ng resin,

pol yor ganosi | oxane-cont ai ni ng resin obtained by the
process, and a flaneretardant conprising the 10

pol yor ganosi | oxane-cont ai ni ng resin. The present

i nvention al so reIatesD$§t%F@@%ﬂ@d of separating
ed away

vol atil e sil oxane disti in the process for

br oduci pgcpol VAL gagsil e Techalealy il 15

Pol yor ganostT'oxane or polyor ganosiT oxane-contal ni ng

resin is utilized i ' u [.hcl udi ng
I mprovenent in inpa P%%éggﬁgﬁaﬁgglgnd fl ame retardancy
of thernoplastic resin and for use in paints and
coatings by virtue of physical properties based on
excel | ent _| owtenperature characteristics of the 20
Bageyergandstl oxane conponent, its specific reactivity,
etc., In consideration of the environnent and the )
safh¢, PFeOMRE HE K issl weletepahel & riRF pressefioteproducing
represented by viscosity and heat transfer
pPodyPropeagyloxpoeyopygaabeingxaaeicont ai ni ng resin which
can be produced, 25 stored and handled in the form of
podydrgpapsi.bpxineanonaboing rawmidi ointhsnkiddhy \theeprpedss,
thus formng a big market. As a nethod of producing
andnaeflibgepataodpnt scogprising the
polyorganosiloxane~containing resin.

The present inventionalso relates toamethod of separating
volatile siloxane distilled away in the process for producing
polyorgancsiloxane.

Technical Field

Polyorganosiloxane or polyorganosiloxane-containing
resinisutilizedinvarioususesincluding improvement inimpact
resistance and flame retardancy of thermoplastic resin and for
use in paints and coatings by virtue of physical properties
based on excellent low-temperature characteristics of the
polyorganosiloxane component, its specific reactivity, etc.

In consideration of the environment and the safty,
from the viewpoint of handling properties represented by
viscosity and heat transfer efficiency,

polyorganosiloxane~-containing resin which can be produced,

stored and handled in the form of a dispersion in an agueous
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pol yor ganosi | oxane finely dispersed in an aqueous
medi um a nethod of enul sion pol ynerization of cyclic
sil oxane ‘and al koxy 5 silane under acidic or basic
conditions is generally known (US Patent No. 2891920
etc.). This reaction is an equilibriumreaction
bet ween pol ycondensation of form ng a sil oxane
I inkage (Si-O-Si) from silanol (Si-OH) and
TR 1 Z AL t [ at
ng PRRl 4 Hléa%la’é %ezszi?%én %%Z SRl ?ﬁ m’?‘l%k%&hen
eq%g |br| df rfgach w- ol ec#
si ['6x&né&' | SrmEd 9 gFﬁPguﬁng?u ﬁlPﬁeCBPE§éﬁ&8gof an
Pé; ueous nme s.volatile silpxane will not be

G %Wd%&@&léfvéﬁsp?rﬁﬁfiyﬁ%r?%aﬁ‘%er%? Tf%ﬁdrhﬂmr
s is further conducted. 15 Accordingly, whe
m%%%swaéwaﬁ SRR B T G L 69T L Stiel CoHIARRR ARG KOxY

resin is coagulated with a salt, dehydrated _and dried

Sl&rarﬁet u¥1§eraé¥16%1éa OF rkf kh Condi§ienset & gengFaddwaknown (US
or made free of an aqueous nedi um by coating

P%ﬁ%ﬂ? he 2891820 €tsi-Noxane together with the aqueous

medi um 20 is dissipated as exhaust gas into the air,

andhiis rhastAon osl gn wastéfibriom aeeawiont betwkebut

may al so exert adverse influence on the performance
podfycendeatiang oet of fAcwdrdi ag ML oxmry 1shkdiges{$br0-S1i) from

obtai ning an enul sion with reduced volatile siloxane
sihawnelbé¢Bh-0Hhdant edep@byrhé r LAt hen essd dtyi @antde ingatredysis

that (nodified) silicone oil 2 or a 'siloxane oligoner

sosehdtnghaf 8h&tpslymgripdeidmlid Scoraduded ed-ndtd Hsd when
sol vent (JP-A07-330905) or heated under reduced

eqRfi@ssuhem( dB- AcQénddB413)rmel Byl hacteda it B 51loxane is
sub-critical or

formed particularly in the presence of an aqueous medium.
This volatile siloxane will not be significantly reduced even
if polymerization of vinyl monomers is further conducted.

Accordingly, when polyorganosiloxane or
polyorganosiloxane-containing resin is coagulatedwitha salt,
dehydrated and dried or it is isolated from an emulsion etc.
by spray drying or made free of an agqueous medium by coating
etc., the volatile siloxane together with the aqueous medium
is dissipated as exhaust gas into the.air, and is thus not only
wasteful as a rawmaterial but may also exert adverse influence
on the performance of a coating etc.

Accordingly, many studies for obtaining an emulsion with
reduced volatile siloxane have been conducted.

It can be easily anticipated that (modified) silicone oil
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super-critical carbon dioxide (JP-A 06-107796), to
renmove 5 | ow nol ecul ar sil oxane, and then f inely

di spersed in an aqueous nedium forcibly under

hi gh- pressure shearing by a nechanical nethod to
produce an enul sion. A nethod wherein this enulsion is
further subjected to condensation reaction and then
neutralized to stop the 10 pol ynerization

depol-yneri zati.on reaction i s _al so_kn JP- . .
oo EHEES RIREE Sadans” 3 sEA S pinaelraiate s
mul si on pbt ai ned by these har dl ont.ai ns
e TSR ar e &SR bR L i O f he=tafiPuRs sapoed
oor in stabil |t n y cause a problemof 15, |,
oS Rt 0oty Bt Gaho i Sire PO BB Sduscrirical or
mediumin long-tinme storage. Further, the particle
SURemstEt gt IGaRarof 1o idke (FPedulPoird§7dfbP si 6R Fsmove
broad, and thus there is a problemthat the .
argehlexaprli pnedtheoniteaty ddsrrareprigyaiampeous
20 pol yorganosi | oxane-containing resin can not proceed
methivey deacablly. unden neathaur efswint sheiaggng by a mechanical
pol yor ganosi | oxane enul sion w thout deterioration in
medthagl [tict yravshcse par @mudisioh . pol yor ganosi | oxane even
in long-tine storage, that is, a nethod 25 of enul sion
po 2y mertinpalt whie refinc yaillisc emugahosni iexdnethart hkeb3ected to

presence of a nonionic surfactant/ionic
cosdieinacitdrly pelaytdionz ahidorheat akystralageexaspkeophehei n

vol atile siloxane is reduced is disclosed (European
pdAdiRIH 2@ 1 ord2RPRAymerization reaction is also known (JP-A
2001-288269, JP-A 11-222554).

The polyorganosiloxane emulsion obtained by these methods
hardly contains low-molecular volatile siloxane, but the
emulsion is poor in stability and may cause a problem of
separation of polyorganosiloxane from the aqueous medium in
long-time storage.

Further, the particle diameter distribution of the
resulting emulsion is broad, and thus there is a problem that
the subsequent graft modification reaction for producing
polyorganosiloxane-containing resin‘can not proceed
homogenecusly.

In a method of obtaining a polyorganosiloxane emulsion
without deterioration in stability and separation of
polyorganosiloxane even in long-time storage, that is, a method

of emulsion polymerization of cyclic organosiloxane  in the
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5 However, volatile siloxane is not always reduced. In
a nethod of sinultaneously using nultifunctiona
(trifunctional or nore) silane while controlling the
gel fraction, the same exanple is also disclosed (US
Patent No. 5661215). 10 However, even if the ge
fraction of the resulting polyorganosiloxane is
controlled, the finally obtained

al ol i l.gxane-.cont ai-ni n in.or its conposition
pé%%%gﬁg%%r%t nlonﬁ&e5u5F8&5%Ft9 ﬂ%cfalllng to

it sufficient _nechanic trength i cas
wﬁﬁ“%cﬁ’f%nst ge&waéeéati@na&aﬁa@yﬁib| dt GAehB FotheEron
in .t bability of formnation olatil e si]oxane
vt ShOOTTEn o T eCEr oL o HEBaL S TS B et No-
sil oxane pol ynmer chain. An alternative nethod of
ning an enmul sion with reduced volatile siloxane,
wherein heat stripping_is conducted, is 20 disclosed
( UBop&vEst R913268@486}0XPBﬁevérn09FE¥W@B@2rQQ@3%%- In a
shows that in the above nethod by a batch nethod,
majlogh ¢ eigiloraneusan Weinegudbdiubotionel Vitgddeinogional
(that nmeans, the nolecular weight) of the polyner in
ort merenulsdilenei shiéducedtrohéingventi on described in
JP- A 2002- 249582 provi des aneans 25 of sinultaneously
thelgaInfjrébeiqm phihens afie elkampéduict bbacidi sadlcecad dUS Patent
wei ght, which is concerned with a techni que of
Noef Beatlizng)heat stripping in a short tinme by
continuously circulating a polyorganosiloxane
enubsk@Br} Ogebher fWehB gelSERRPREBEY §ASthE fBesulting
continuous circulation unit. Inthismethod, 5 however,

po@y%ﬁ%%héblyﬁkhnéoisc@BhtBHQQédStEh@pfﬂﬂal§ r gL 8dd

A nmethod of solving the prob 'emof a reduction in the
polyorganosiloxane-containing resin or its composition gives
a brittle molded product, thus failing to exhibit sufficient
mechanical strength in some cases, which is considered
attributable to the reduction in the probability of formation
of volatile siloxane by introduction of a crosslinked structure
into the siloxane polymer chain.

An alternative method of ocbtaining an emulsion with reduced

volatile siloxane; wherein heat stripping is conducted, is

disclosed (US Patent No. 4600436). However, JP-A 2002-249582

shows that in the above method by a batch method, volatile

- siloxane can be reduced, but the viscosity (that means, the

molecular weight) of the polymer in the emulsion is reduced.
The inventiondescribedin JP-A2002-249582 provides ameans

of simultaneously solving the problem of the reduction in
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nol ecul ar wei ght of pol yorganosi |l oxane by batch
stripping not requiring a special unit for continuous
stripping is disclosed in JP-A 2002-284877. In this
techni que, there is disclosed 10 a net hod wherein

| ow nol ecul ar sil oxane such as cyclic siloxane is
subj ected to suspension polynerization in the presence
of a polynerization catalyst to give an enul sion, the

mAYNTB @&@g}%éggﬁ%ﬂsi SoneHLhali 7o %S@%ﬁ%gﬁque of

amount o e siloxane 1s reduce
ri, QR n dditLo 0 rizaLlon.
o Teesiie feetasdarhindn thos BhrE LR hEkpRE puousLy
.reagﬁion and _then neutrahized. In %glgnnféhog theit 2
CIHEEEGUrE 6t PRAJPEFPBROSHLPRENC pBT Y PR at PER-REF al VE
and neutralization .thereof, shoul d be rgepeate
STEAPPIES Bt 10 AR WP THeSPracedtrdttr o%r ‘gé%ﬁr&‘,etﬁ‘&d'
and fromthe viewgint of praoductivity, there is ,
hoyevesd # otPeGfr \Q‘géﬁeﬁ% qwtt%ug%ﬁﬁﬁappw is required.
alternative nethod wherein diatomaceous earth is added
t 0RamgENpEr §AnESLVEREANENEAPERDLIEB abisdr b BGk heretll Bre
sil oxane under stirring, and then renpved by
nmofliejcpd agi el ght gifsepbgedoanss i Lsxame i baschsoppypgyng not
In this method, a nethod of treating diatonaceous
regarithinghi selvde ladsor fod tovws hwleoubar ipbliogahe disclosed
shoul d be secured. The prior-art techniques described
inalevda RAV2-aR48F7ectIn ofhirsediscihmg quel,atthlegre is disclosed
| ow- nol ecul ar sil oxane, but the 5 pol yorganosil oxane

a m¥tipanl whegahndidwoxaiecudatras icianesiuoh ashowt tibeiloxane
handled in the formof an enul sion, and none of these

ist eabheques b sulass A orepbogmehetationol Atthe sidane of
is reduced in another form that is, a slurry state.

a polymerization catalyst to give an emulsion, the

polymerization catalyst is neutralized, then the amount of

volatile siloxane is reduced by batch stripping, and an

additional polymerization catalyst is added again to resume

condensation reaction.and then neutralized.

In this method, the procedure of addition of the
polymerization catalyst and neutralization thereof should be
repeatedly carried out, thus making the procedure troublesome,
and from the viewpoint of productivity, there is demand for
improvements in this method.

An alternative method wherein diatomaceous earth is added
toapolyorganosiloxane latex, toadsorb low-molecular siloxane

under stirring, and then removed by filtration is disclosed

(US Patent No. 5922108). In this method, a method of treating
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For exanple, US Patent No. 5922108 di scl oses

anmet hodwherein 10 a fluid containing hydrocarbons such

as pentane and volatile siloxane such as exhaust gas

generated at the tinme of production of

pol yor ganosi | oxane-containing resin is passed through

a colum packed with di atomaceous earth (Foil) to

adsorb the volatile siloxane and hydrocarbons, then

.t r bed. wi il ;

R G S S i e S

and recovered, and the di atonaceous

vapor , er_etc.
SQéﬁ%#]?%f%ﬁé?%ﬁ)lﬂﬂ]is recycled by drying. This
method i.s superior in.that hoth_hydrocarbons an
Vold et o Rk R bR aa S SRAP AL B SBCLh RS g oot
here is a problemthat specigl facilities L are
of; FRAIHRT At 3 LY GRS 3 §1EFETEar PUFoF e
i.ndustrial,_  use, and facilities for finall¥ se arating
PRIFAAIATE i Y Beaite OF PORYORE RGFSIOSMETCRMEALBINY resin
separately necessary. In the enulsion system not
shesilchbryrpetledRsthe fogmyehtan eRudsded 2204 RopRert these
present invention, there is demand for an _easier _
tagdrhomiess diissdiarsuee mefthiogl efeired nAYodsitéde silprane 1s
present invention is to provide a novel process for
rephugdt iing gueltheny &ivawi, | dhateisontaisdivwg yr sehewith 5
reduced vol atile | ow nol ecul ar sil oxane, :
polFpargamysid ,oxa et enhNai. i 9RP I&Ssdhs ot sk medebiiotiverein
process, and a flane-retardant conprising the
a fAthyar ganoaihHxgneydordatbomg swed as pehtahbandhodettile
is to sinultaneously provide a nethod of both
sigepana s Bgh arctk Kb uSC oY e datnedlat &t & hei £ a o€ production

distilled away in the process for

of polyorganosiloxane—cqntaining resin is passed through a
column packed with diatomaceous earth (Foil) to adsorb the
volatile siloxane and hydrocarbons, then the hydrocarbons only
are desorbed with dry air, thereafter volatile siloxane is
desorbed with water vapor, water etc. and recovered, and the
diatomaceous earth in the column is recycled by drying. This
method is superior in that both hydrocarbons and volatile
siloxane can be separated.

On one hand, there is a problem that special facilities
are required, and large facilities are necessary for industrial
use, and facilities for finally separating volatile siloxane
from the aquecus medium are separately necessary. In the

emulsion system not using hydrocarbons as solvent, intended

in the present invention, there is demand for an easier method.
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produci ng pol yorganosi | oxane-containing resin. The
present inventors nade extensive study to solve the
probl em descri bed above, and as a result, thus found
that volatile siloxane can be reduced by heat
stripping 15 pol yorganosi |l oxane-containing resin
slurry, and the present invention was thereby
conpleted. That is, the present invention relates to:
(1) A process for producing
pol yor ganosi | oxane-contai ning resin, conprising heat
Stripping 0 - pol yor ganosi | oxane-containing resin in
DigcdosHry §&h?8v?8t¥88tain a pol yor ganosi | oxane
containing resin with reduced vqlatile sionaQF. (2)
Thgnppgaggg @%rtﬁﬁwﬁﬁ$§QH§ invention is to provide a novel

pol yor ganosi | oxane-contai ning,_resin as described in .
PROKESH rgwﬁﬁ%ﬁqp@hgogganos1loxane—conta1n1ngre31nw1th
pol yorganosi | oxane-containing resin in a slurry state

redaicpdoptodiaidd eby ovorghEstlag pollpEAganosi | oxane
-containing resin in alatex state. (3) The process
poflyrngeodsdilngape-gonganos hjoranen chrieaingicngy s DFogess,
descri bed in the above, wherein the 5 ‘
anpolay dilgarosicltaxdaptcontnprabhggr €den-i s a
pol yor ganosi | oxane-based graft copol yner obtai ned by
pollglopenioziingxamaetunthianal aaslior Aufurthect dopatt is to
radi cal polynerizable nononers in one or nore step in

siklde tpheseresy erovpakyar gannstl exapethasedapatingl ead
10 (4) The process for produci ng pol yorganos il oxane-

re@@Redii Bighgo14 €51 &) sa3 osteser d Peei 1 Te@Byagnen @het Bocess for
above, which conprises
producing polyorganosiloxane—containing resin.

The present inventors made extensivé study to solve the
problemdescribedabove, andas aresult, thus foundthat volatile
siloxane can be reduced by heat stripping
polyorganosiloxane-containing resin slurry, and the present
invention was thereby completed.

That is, the present invention relates to:

(1} A process for producing polyorganosiloxane-containing
resin, comprising heat stripping a
polyorganosiloxane-containing resin in a slurry state to
obtain a polyorganosiloxane containing resin with reduced
volatile siloxane.

(2) The pro¢ess for producing polyorganosiloxane-containing
resin as described in the above, wherein the

polyorganosiloxane-containing resin in a slurry state is
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heat stripping at 100' C or nore. (5) The process for
produci ng pol yorganos il oxane- containing resin as
descri bed in anyone of the above, which involves f
eeding 15 water vapor to the slurry. (6) The process
for producing a polyorganosil oxane-containing resin
conposition as described in any one of the above,
wherein the volatile siloxane is separated by cooling
vol at i si | oxane-contai ning distiJlate components. .
oS5 st By GoRSE LRbogr BRLET PR BET Yhr R STt e Sn
.containing. resin as described in the above, wherein
iR e AAi%k 9t S oxane is separated by cooling
vol atil e sil oxane-containing distillate cquonents,tq
(A7 Fheoprresss £8Y PRedPFHReROFRT R ApTie-contalning
pol yor ganosi | oxane-containing 25 resin as described
resin RS glraasibateridl rhehabgieat Mhersiinokdfe 8 upon
separation is separated as solid. (9)
PPy yoyayerdis s admigiinon gesdsi Aswiet h r educed
volatile siloxane, which is produced by the process
paby aesord it iand e scabaum £15 copO)L vachl aintaieedr dant
conprising the polyorganosil oxane-containing resin as

péleadtibeichg mdref ahovienal( Bhd /Arr esilt idamogdioniadn radical

conprising the polyorganosil oxane-containing resin as

tibetliarbhemabeven @l cat mbeasitame o ehknpresence of
sel ected fromthernoplastic resin, 10 thernosetting

pd Bl A 6l Asima seth @ ptasarts .i nvention is
characterized in that pol yorganosil oxane-contai ni ng

(1 PSIHE bRoRedUELY pE8LScify polyorganosiloxane~containing

resin as described in any one of the above, which comprises

heat stripping at 100°C or more.

{5) The process for producing polyorganosiloxane-containing

resinasdescribed inanyoneof the above, which involves feeding

water vapor to the slurry.

(6) The process for producing a polyorganosiloxane-containing

resin composition as described in any one of the above, wherein

the volatile siloxane is separated by cooling volatile

" siloxane-containing distillate components.

(7) The process for producing polyorganosiloxane-containing
resin as describedlin'the above, wherein the volatile siloxane
is separated by cooling volatile siloxane—containing
distillate components to 17°C or less.

(8) The process for producing polyorganosiloxane-containing

resin as described in the above, wherein the volatile siloxane
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heat-stri pped to reduce volatile siloxane. The
pol yor ganosi | oxane-containing resin in a slurry state
15 or the resin conposition used in the present
invention is preferable because it can be obtained by
coagul ating e.g. polyorganosil oxane-containing resin
in alatex state by salting out with a salt such as
calciunlchloride magnesi um chl ori de or al um num
chl ori de or, treating it wth an acid such as 20
UHRA PEERT lé’“adwsd Selpﬁ‘r%ﬁ °8 8ss&° tlﬂe
E{Jolyorganosuoxane containing resin can coag dl
( )o%%hﬁ%?gwﬁﬂa%%%w%@wm r@iéﬁﬁfi&%f?ﬁ%% Ttatile
slurry of polynmethyl nethacrylate resin, poly
s idipeame ravhiraties pasdyced lbm% PFeFRs? & ﬁes‘?ﬁébﬁgtjék the
referred 25 to herein is a concept including
abgvigl-si on. Heat stripping may be acconpani ed by foani ng
inaliquid surface of slurry, and for the purpose of
(1 e e dtliamg -fredrindgnt gonpfrdainggtagent can be added i f
necessary. The slurryparticle dianeters are
polgloatianelsyi lokxiatleercontan ntihg tdx ickae siesofr ibefigantBe above.
menbrane, to make the surface tension of foamreadily
(ldneverrestia exaposdtdognicbmpatitipyevanti ng effect on
foamng. In particular, the slurry obtained by
pol§addlabisig okhe e RNt aHaaAgStd HXa BS- et Al e did nf 8¢ Bbove
in alatex state lowers significantly the activity of
and St flagkanbrer eeenh sk1kBechatrexmlOndumnbplastic resin,
coagul ation, to nake foam ng less than in stripping of

th‘iah}%o%%ﬁ:ﬁ:g%%o%'sﬁgl eyl 818+ kWS reducing the anount
def oami ng agent if any or making use of a

de&ﬂ@“’g%s@ﬁ%n&m\é%g%ﬁs§§r ¥naYBepe2; dehoafl peaggent

IS use he type and anount
polyorganosiloxane-containing resin in a slurry state is

heat~stripped to reduce volatile siloxane.

The polyorganosiloxane-containing resin in a slurry state
or the resin composition used in the present invention is
preferable because it can be obtained by coagulating e.g.
polyorganosiloxane-containingresininalatexstatebysalting
out with a salt such as calcium chloride, magnesium chloride
or aluminum chloride or by treating it with an acid such as
hydrochloric acid.

In this case, the polyorganosiloxane-containing resin can
be coagulated together with another resin for example a latex
or slurry of polymethyl methacrylate resin, polybutyl
(meth)acrylate resin or polystyrene resin. The latexreferred

£o herein is a concept including emulsion.
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of the defoam ng agent are not limted, and exanpl es

t hereof 15 include a higher alcohol, a silical/silicone
oi I / surfactant-containi ng enmul si on def oam ng
conposition, an ethyl ene oxide-propyl ene oxide bl ock
copolynmer and the like. Using facilities such as a
foam separator, a nethod of defoam ng by contacting
with steam or cooling can be adopted. 20 The

wei_ght - ayer.age particle dianeter, of .the slurry.is t .

1 i SEuBBRab ey RS ean s b Eoipbpdin & Mt
preferably. 10 mor_nore, particularly preferably 50.m
sWhtafisy @F SheC e AGHEPT HRFHRUTROSFOPT JRIFTTH A yo2ming,
limted. When the particle dianeter is smaller than. K1
a fefoppingarant sapikaridediif RegessAryi-dafhoglurpyparticle

t hus nmaking separati on from an aqueous mnedi um
digietiand ereorokatehetly thdekiergthaanhry thd ckpgsscabes foam
The shape of the slurry is not |imted, and naybe not
mepri narephéei vake bthe sw e itgnedeon ofnfodl wfadinly uneven
anor phous when slurry is fornmed by coagul ation of the
teemdesitorm digrtilfd canés previenvéngi efffetheovofoaminger age
5 particle dianeter can be substituted for the
weilghtaatdicader, pahei sllerdiyanpteinedhby coagulating the
pol yor ganosi | oxane -containing resin in this invention

pdlSydi@fanidgiilicadnebubnitaipiaberably ongs afdtwopalameed owers
wherei n conponents which hel p pol yorganosi | oxane

siYrSEarSA IS the Bctheily deal sulmuea igeprgsent €t the latex
order to disperse it well in matrix upon conpounded

ditly EReRIPRL2sh] Ced aSikR FHHREARSELd RtaheShNst ©Ipping of
el astonmer and to confer functions such as i npact

SN, UnlSLER Ll MBSy gAckusti of o
defoaming agent if any or making use of a defoaming agent
unnecessary. Whenadefoamingagent isused, the typeandamount
of the defoaming agent are not limited, and examples thereof
include a higher alcohol, a silica/silicone
oil/surfactant-containing emulsion de‘_foaming composition, an
ethylene oxide-propylene oxide block copolymer and the like.
Using facilities such as a foam separator, a method of
defoaming by contacting with steam or cooling can be adopted.
The weight-average particle diameter of the slurry is not
limited, but is preferably 1 pm or more, more preferably 10
pm or more, particularly preferably 50 um or more, and the upper

limit is not particularly limited. When the particle diameter

is smaller than 1 pum, the resin is dispersed in a colloidal

‘state, thus making separation from an agueous medium difficult

10
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15 2000- 834392, the pol yorganosil oxane-cont ai ni ng
graft copolyner is obtained by pol ynerizing

nonof uncti onal pol yneri zabl e nononmers such as (neth)
acrylates such as nethyl (neth)acrylate and butyl
(nmeth)acrylate, aromatic vinyl conpounds such as
styrene, vinyl cyanide conpounds such as 20
acrylonitrile, and (al kyl)ani de of (nEth)acryIic aci ds

Oﬁéégi%xCaé8%9%5%@?%%%55ﬂ§ﬂ%§3%§£¥Br eég%%%é Qﬂfé?eSlurry

esters such as all met h) acryl at.e d
isypehaiadéed viaﬁxﬂmf‘b%h? - BRLY S er&ffeﬁg? f%oéf“é’ﬁ?hf’hls'
t he presence of ﬁolyor an05|loxane base%ﬁi%ﬁparticle%.
angt disePABbEpR PHCAPRAREXWRER! BLUFRE barkiit CRgapdation
obt ai ned by polynerizing cyclic siloxane such as
Oﬂthe?mph%%%mEtgyﬁﬂ%yﬁréﬁéﬁFdﬂWQB&ﬁﬂP(F®eéﬁ&ume average
bi functional or nore al koxysilane such as dinethyl
paditietlrodjisinesnes and be esvlapt bpytestyser dhe NPP@@)t“\ﬁVteﬁage
a graft crosslinking agent 5 such as
pdkﬁmihacﬁy@mybaxypropyldinethoxynethylsilane and 3
- mer capt opr opyl di met hoxynet hyl silane in the presence
of Tae palpecssnedlaxpnea-contfaotiang reach iastkogiimmention
dodecyl benzenesul fonate (SDBS) and a pol yneri zati on

isCalodl YSthitedor bexaipl grafepslighni £ gued Tk suglvlasner wherein
dodecyl benzenesul fonic acid 10 (DBSA) , an inorganic

cAPhettehwRscB U1y b6136rganbe inydbnedipexseaakd]l andhe
a base such as sodi um hydr oxi de. The wei ght - aver age

rdid hele shametartel e RBY $iofisparis cliekedl. im@atrix
polyorgan05|loxane contai ning graft copolyner is

g@ﬁﬂdgdWQ%H%ﬁé%maﬁigstﬂEQ%éﬁﬁ#@ﬁé@h&s@ttﬂﬁg&@31n
nor , 15 still nore preferably 05 ~tm or nore :

oraggag£8£g£égk¥tg ctHPer functions such as impact resistance
and if necessary flame retardancy.

As disclosed in for example JP-A 2000-226420 and JP-A
2000-834392, the polyorganosiloxane~containing graft
copolymer is obtained by polymerizing monofunctional
polymerizable monomers such as (meth)acrylates such as methyl
{meth)acrylate and butyl (meth)acrylate, aromatic vinyl
compounds such as styrene, vinyl cyanide compounds such as
acrylonitrile, and (alkyl)amide of (meth)acrylic acids such
as (meth)acrylamide and/or multifunctional radical

polymerizable monomers for example allyl esters such as allyl

(meth)acrylate and diallyl phthalate, vinyl benzene etc. in

one or more steps in the presence of polyorganosiloxane-based

particles .preferably in a latex state, the particles being

11
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or less, nore preferably 2 ~tmor less, still nore
preferably 0. 8 pmor |less. The enul sion particles
with their diameter less than 0.01 gmnmay be hardly
produced, while those with their dianeter |arger than
20 gm may be poor in storage stability. 20 For the
pur pose of narrowing the width of the particle size
di stribution of the polyorganosiloxane based
particles, it is pOSSIb| se.a latex ¢ rising
KGR BT CWéfL@ﬁts iirale ﬁ%?ﬁ"%
dlaneter of preferably O. ~tm or
L bt ARSI o S AP EC CREPGAEAEREY ? ) é?ﬂafmrgftf@nal
0O 00 25 or less, produced by using buty §¥%; )
ondra et kvl ane rawh B2 mwwﬁeﬂl?&f: vt lepel ped
si | oxane and/ or alkoxyS|Iane Before the
tetoraf wowstli o L landy JTERS)t Wiighci onaft raepeal inking agent
pol yneri zabl e nononers are pol ynmerized, the | atex
smmhtamliﬁmethﬂtﬂxiGﬁﬂquyang¢dmmmt@@xameﬁhdﬂ@aﬁﬁ@e and
metal salt such as sodium5 sulfate to the
3-aigangsi dppean g diand titelzgsredditiaidiamg Hat eke pyheence of an
dodecyl benzenesul fonic acid or its sodiumsalt etc.
aqke s eanrnialim, bey coatdatert Bnaciad tsoedtnent is used
as a surfactant and a polynerization catalyst, the

AR NI z 5l dui Ibnaé (86861 | hiedl aapevemeanzheioseshtdlyst
Wien the pol yorganosil oxane-containing resin slurry is

f&ugkgﬁ%fg alnQo i ShEL BRI 48 dbBecRneeasenelullfenic acid
presen i nvention, either a batch or conti nuous

(%@fﬂ)}OdaH&Ylolﬁ}%aﬂg%%c1d Buthe shatich, e Bedg anldenpd Hed1oric

ore stripping treatnment is introduced if necessary

adi O FhPILIULLSRH Satsa'goﬂ%f: &ii$fd.| 1 ation

apparat us, or the polyorganosi | oxane-containing resin

emyl ST QR i@ 1 RALEX S TRALR 18 J Ladiesd Jeitd o Renhatich

particlesof thepolyorganosiloxane-containinggraft copolymer

| is preferably 0.01 pm or more, more preferably 0.03 pum or more,

still more preferably 0.05 pm or more, and preferably 20 um
or less, more preferably 2 pm or less, still more preferably
0.8 um or less. The emulsion particles with their diameter less
than 0.01 pm may be hardly produced, while those with their

diameter larger than 20 um may be poor in storage stability.

For the purpose of narrowing the width of the particle size
distribution of the polyorganosiloxane-based particles, it is
péssible to use a latex comprising seed particles having a
weight-average particle diameter of preferably 0.06 pm or less
or a weight-average molecular weight (Mw) of preferably 10,000

or less, produced by using butyl (meth)acrylate and/or styrene

12
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distillation apparatus, followed by coagul ati on
thereof by salting out. Thereafter, the slurry
therein is heated and maintained 20 under the
tenperature condition of preferably 100C or nore,
nore preferably 120C or nore, still nore preferably
140C or nore and preferably 180C or |ess, nore
preferably 150C or less, still nore preferably 150C
or less. At a higher treatment tenperature, volatile
irsiflodwanea igart s ol wed 16t FééPRBPY aNA/ 95 LERBYFEtane -
time. However, when the treatnment tenperature_is 13
Beffiogiee it hich e nt8BO c ttilmmago lepdy gansyil kdkanetrapaperadical
deconposed. \When the treatment tenperature is |ower
pdiyare riGREG ]l e Momogerrs tirrepd bymeckssdr ytiorlagsxapargicles
sil oxane to be sufficiently reduced, or the volatile
caii bexane rmmd bptadad noeaiuded ryendc ntetsal seflictiumtyas sodium
| evel . Heating of the slurry in the apparatus and
suTEticeraneh dforddim dianpanat peetatlebe cohtriyiognlbeex.
carried out by a nethod of heating an external jacket
of jinke, apRaratvsnzanBBlinednot adedtdmgtw sbdauelwsedetc.
steam coil arranged in the apparatus, 10 a nethod of

whit QARGIRY Yt &fa MARMeddihealhin kRtatilatrslidr tged a5 a
a conbi nation thereof. Intfoduction of water vapor is

; ! troduct f vapo! ‘
s Off%c\e/tg %glt ﬁg%ﬁfﬁn&%uﬁf Ehehepsy, ¢heuabaiddakisen ting

oxane can be achieved, and using a

ot SN N0 U iallgqar ranged pores, water
ferably plie

vapor 1's pre sup 15 t hrough many pores

RSN ey S TR Byl oy
s rﬁs%tqtlsqlcgtrqr% ’r#léaartefsecrraitf)lg}é.nfgr c])errll E:tllxee lIJ:JOrtotc%@sofoft tﬂﬁebgﬁc‘égent
invention, either a batch or continuous method may be used.
In the batch method, the slurry before stripping treatment is
introduced if necessary into a pressure-resistant batch
distillation apparatus, or the polyorganosiloxane-containing
resin emulsion in a latex state is introduced into the batch
distillation apparatus, followed by coagulation thereof by
salting out.

Thereafter, the slurry therein is heated and maintained
under the temperature condition of preferably 100°C or mdre,
more preferably 120°C or more, still more preferably 140°C or
moreandpreferably180%20rless,morepreferablylGO%lorless,
still more preferably 150°C or less. At a higher treatment

temperature, volatile siloxane can be reduced effectively in

a shorter time. However, when the treatment temperature is

13
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apparatus Wi le maintained at the above tenperature is
di scharged 20 the volatile siloxane as a distillate
conmponent together with water vapor from an upper
part of the batch distillation apparatus. In this
case, it is not necessary that the anount of the
fluid supplied is conpletely equal to the anmount of
the fluid discharged, but preferably the water
content of the slurry 25 is controlled such that

higheesshaat 880G nbe pehperdancsiFexareriavnloeorecraposed.
wat er content, it can be enployed a nethod of

Whidiry etiel yréatmeotucienpersy wet drs ilovert keabal@A’C, a longer
distillation apparatus, a nethod where water )

timec dwenedebsamyt ierdivef akli.dtesitonpoaeht by auRdimdantly
described later can be returned to the 5 batch

re@ivgidd,| atd ahecappanatille, saddxanmetnhgdnot benrediiceédgto a
wat er content by supplying water vapor is preferably

satsedhecayseevkiuncti ons of both heating and water
supply can be simnmultaneously achieved. The tine

(t rRALTBRt o IR sOrth €h dihe aplplariat usSakaptia biterddhce of
t he abové tenperature while distillate conponents are

t#% %%H?%QquEerQﬂaﬁhéugﬁﬂrﬂ¥“aénphetBgrbﬂb@hout_by a method
Istiflation apparatus- i.s not particularly limted,

ofa%%aEH%gtEﬁaéggggn%infaéﬁe@rgfeEﬁ@”ébpé&iEﬂHﬁ5énméﬁﬁﬁﬂ of
y

nore prefera ours or less, still nore

her%]rtﬁ&t%rez:kiﬁ% ér Q?H[;egr sLEST cf:éii L%l;/ﬁ%&é@rirprtq{e?rﬁ@a)ka&@s ,

ess and prerera m nutes or nore,

= FRLBBAE Bt 0l B Al e AORPT O 8 ey,
o 00 R B B PG hEAEEL ot LS o 1
preferable because higher efficiency of vaporization of
volatile siloxane canbe achieved, andusing a steam spray having
suitably arranged pores, water vapor is preferably supplied
through many pores into the slurry, or water vapor is supplied
froma conéiderably deep place under the liquid surface of the
slurry, preferably from the bottom of the batch distillation
apparatus

While maintained at the above temperature is discharged
the volatile siloxane as a distillate component together with
water vapor from an upper part of the batch distillation
apparatus. In this case, it is not necessary that the amount
of the fluid supplied is completely equal to the amount of the
fluid discharged, but preferably the water content of the slurry

is controlled such that excess water is not removed.

14
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productivity is |owered, and degradati on of
pol yor ganosi | oxane 20 may undesirably occur. Wen the
slurry is left at rest, the resin conponent may be
precipitated. In this case, there arises a problem
that the efficiency of stripping may be | owered, and
the precipitated resin may be coarsening by fusion or
adhering by fusion to 25 an internal wall of the
distillation apparatus. For the purpose 15 of _
pr oentemigrahp§ tiveokt een cohseskuritycar bpeamdusida method
continuously stirred throughout the process wherein
of Hérsbtilyyintisodutinoynesdwaned Mo bhedm s Gilsitddilghion
apparatus, or the polyorganosil oxane-containing resin
appamthat,ex sitdiel wherel watedussadvarted fhemagpaddtsid. llate
and coagul ated, then heated and subjected to
cSHgdRPIN Byt & R FIREd ,deantl itel dlatiery chanpd nfetgarndwrs rhe
is discharged. After stripping treatnent, the slurry
A ERIPENERD 1 4k {heapaheBtudi Sind 4 aktbbdappasatuslling water
conprises 10 pol yorganosi | oxane-containing resin with

céhiigfugsd sﬁBBﬁ?%hgofvatééQ' abpbe 5 lreamneradify RBGRS $Iause

the slurry can be dehydrated and dried to recover the

f&%tﬁ?&%@ﬁbkﬁ@%@:’i&%@& R v @h BPOWI@fu 1@ aneously

cru en heat stripping is carriéd out in a

aéﬁ%%&é&mus met hod, 15 the pol yorganosi | oxane-
containing resin in a slurry state is passed through

ci B SEHB T ehpalte AL el R St TR SREHT oPY Sgpre

I on'apparatus use
N g
df§§£§§2g¥}£§agugggg%%rtofth@batchdistillationapparatus
isnotparticularlylimited, andthetreatment time ispreferably
4 hours or less, more preferably 2 hours or less, still more
preferably 1 hour or less, still further preferably 45 minutes
or less and preferably 10 minutes or more, more preferably 20
minutes or more, depending on the treatment temperature. When
the treatment time is too short, volatile siloxane. is not
sufficiently reduced, while when the treatment time is too long,
productivity is lowered, and degradation of polyorganosiloxane
may undesirably occur.

When the slurry is left at rest, the resin component may

be precipitated. 1In this case, there arises a problem that

the efficiencyof strippingmaybe lowered, and the precipitated

resin may be coarsening by fusion or adhering by fusion to

aninternalwall of thedistillationapparatus. Forthepurpose
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20 tube, a circular tube and a spiral tube. Wen the

apparatus in the formof a linear tube or a cylinder

is used, the slurry can be passed through the

apparatus for exanple in a perpendi cul ar downward

direction, a perpendicular wupward direction, a

hori zontal direction etc. The apparatus 25 is

preferably in the formof a linear tube, a cylinder or

a 16 tank fromthe viewpoint of prevention of clogging
ofwprkveasing thist REohppRr aths PIUBFEf &F aBF§IFFRRhE

formof a linear tube or a cylinder to reduce uneven
contéaviong 1yi stel mrashghiradobpdtdihe Brageys pheredneshe QhBRTY

wat er vapor is fed for the same reason 5 as in the
isbanhthonetkddint bethp o atusdistite figmasipagatus, or the

per pendi cul ar |inear tube, cylinder or tank is
polvefreaablsy 1vsede-cbnttheingnteriousnnet hatext heate is

tenperature condition and tinme f or stripping
inkhreduaedt 1, 8t6 tie apparatssi and hedwatich eggt hben hepitbdaand

continuous circul ati on apparatus of suitable size 10
su@?%@:“&@idn @cORtREEPSHAN ¥ reaeakABNt ahtimehandlthroughpaining

of the slurry Is used. Heating may be carried out

thiéRden teqsapmmarganditions as in the batch nethod. In
the continuous nethod, distillate conponents

Coﬁ%@EQi&Qrig@Lrﬁéﬂf&ﬁﬁé%,aﬂﬁe ah @ rehScharigadiof 1108ha@Batch

upper part 15 cont’inuous cifcul ation

oG TR, 2B RN, BB ERE 0 Valati e Si 1 oxan

uced ntent of volatile siloxane

b bt ai f i :
po@%ﬁgg%ggﬁé ngge—cggghgﬂlggfé?%é?hﬁ%&apgﬁhugggﬁaﬁhtent.of

circul ation app egar dl ess

o BEATS L O o BOOLLBUOUS ICL NGB or Pl Uitz
and dried to recover the polyorgancsiloxane-containing reéin
as powder or crumb.

When heat stripping is carried out in a continuous method,
the polyorganosiloxane~containing resin in a slurry state is
passed through a continuous circulation apparatus. The
continuous circulation apparatus used may be in the form of
a tube, a cylinder or a tank, and when a tubular apparatus is
used,‘the apparatus may be in various forms such as a linear
tube, a circular tube and a spiral tube.

When the apparatus in the form of a linear tube or a cylinder
is used, the slurry can be passed through the apparatus for
example in a perpendicular downward direction, a perpendicular

upward direction, a horizontal direction etc. The apparatus

is preferably in the form of a linear tube, a cylinder or a
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resin slurry subjected to the treatnent is preferably

1 wm% or nore, nore preferably 5 w-." or nore, stil
nore preferably 10 wt-,, or nore and preferably 50
wt-"i, or less, nore preferably 30 wt% or |ess, stil

nore preferably 20 wt% or | ess. Wen 25 the
concentration is too |l ow, productivity and energy ef f
iciency 17 are |l ow, while when the concentration is
too high, the polyorganosiloxane-containing resin na%
tank fyomdtliee taypaindupfiRFSHRNEIMN GihglPagine Hdde T6F 10,
t he batch nethod or may cause clogging in the case of
olt lidec eppiamadus et hodfesalthe Vol B¢ | €010 |Wkand inear tube
distilled away with water vapor by the process of the
ompresghi nday dnt ireducs wneont dptedtigiuting aminoiagd vidual
conpounds having a boiling point at atnospheric

slpresspeetiEdesexaimErevaseroxapmer dempedniise ihei sryne reason
boi l'i ng. point of 3500C or |ess at atnospheric

adPries e At adtRitd, onke. appakepesdingtar fhemuséda
raw material s of pol yorganosil oxane, the volatile

peridanana idicl veesy +hipe, exanpldar bexamt iy bdeserasapeased.
( , octamethyltrisiloxane (MDM,

1, Irprhexamrihnleys! Qb+ 84) oxgBetdiPerature condition and
1, 3,5, 7-octanet hyl cycl otetrasi | oxane (N), 15

, 3 .
tiheg’f c?g ’Ej/;’%%’?;‘%@ggé > éc?%a%t%’f@ttﬂ%' 4 %288 10 e batch method,

cycl ohexasi | oxane (D6),

aﬁhﬁ%f%é%ﬁiﬁﬁ?u%sbﬁ%%%%gﬁﬁggpg %E%%h%h?ﬁtgﬁﬁkgﬁﬁaesize

-octa enyl cycrotetrasi | axane,

b gy RS e ke L LR Y Sl e
s s W AESePAL haY  Mer 8RLAFED O¥eHAGLE OBAL same
conditions as in the batch method.

In the continuous method, distillate components containing
volatile siloxane are discharged from an upper part of the
continuous circulation apparatus, and
polyorganosiloxane-containing resin slurry with a reduced
content of volatile siloxane canbe obtained froman discharging
part of the continuous circulation apparatus.

Regardless of whether the batch or continuous method is
used, the concentration of the polycrganosiloxane-containing
resin slurry subjected to the freatment is preferably 1 wt%
or more, more preferably 5 wt% or more, still more preferably
10 wt% or more and preferably 50 wt3% or less, more pfeferably
30 wt% or less, still more preferably 20 wt% or less. When

the concentrationistoo low, productivityandenergyefficiency

17
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mer capt opr opyl group, nethacryl oyl oxypropyl group,

vinyl group, allyl group etc. derived froma graft

crosslinking agent can also be nentioned. .25 In the

nmet hod of recovering volatile siloxane distilled 18

away wWith water vapor in the present invention, the

volatile siloxane in a gaseous state is passed

t hrough a di atonaceous earth colum disclosed in US

Pat ent No. 5922108 or a charcoal , filter, and js
argdderbedhddeo Wihenaklier ReRCaBE6RbAANasSnEeRsEAFY, the( g

recover the volatile siloxane. Another preferable
palamogeany sigoxede-gonfddsiagneerds BRY Pecbyepg gye to

cooling distillate conponents via a usually known
ircorffEnsdemts sthrasng heathexsangdr the bateh aneiipd @r may

and then subjecting the liquid to liquid/liquid
cagpardideyingo igi thea ch@el bghthki gontihapes, mekhod.

recovering volatile siloxane by a liquid adsorption

fi ey voandiaef 8t 1 beanprafaridilesd metlyodithchaldes vapor by

met hod of recovery by cooling exhaust gas in the sane

tHBRHIce s3S o€ 86k pedsaheventeont 06m s |a quinteptd idedmding
cooling the liquid at 17"C or less to solidify a

s MAUatdd &FIRRIRE nGRYNaNboeNkng 3Bihel hewadmbyphbeic
soli1d-liquid separation such as the filtration,

nge%e{ UIBL0B.20E1 £Y Ok PG O AGnAS HAY SngTed hadd 1ing-

Iqui d separation, volatile siloxane only
ot GEE EomEr oS Bpunaad o ExPRants (AP EEaRe o
SESURILY Bl Heh e hREe B dEreyHod-ahss, et e
vth 'ﬁse:.r%? gggggé‘jﬁﬁ% %ge_cg%é%:sl}ng‘ieyq{e%air&eec@llcﬁ@rl%xane
(MM), octamethyltrisiloxane (MDM),
1,3, 5-hexamethylcyclotrisiloxane (D3),
1,3,5,7-octamethylcyclotetrasiloxane (D4),
1,3,5,7,9-decamethylcyclopentasiloxane (D3),
1,3;5,7,9,11—dodecamethylcyclohexasiloxane {D6},
1,3,5,7,9,11,13~tetradecamethylcycloheptasiloxane (D7),
1,3,5, 7-octaphenylcyclotetrasiloxane,
1,3,5,7-tetramethyl-1, 3,5, 7-tetraphenylcyclotetrasiloxane
etc. Compounds wherein methyl groups bonded to silicon atoms
are partially replaced by functional groups such as
mercaptopropylgroup,nethacryloyloxypropylgroup[vinylgroup,
allyl group etc. derived from a graft crosslinking agent can
also be mentioned.

In the method of recovering volatile siloxane distilled

18
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and the recovery of the volatile sil oxane by
solid-liquid separation can be effectednore stablyby
cool i ngnorepref erably 25 at 10'C or less, still nore
preferably at 5*C or |less. 19 There can thus be

provi ded a novel process for producing a

pol yor ganosi | oxane-contai ning resin conposition wth
reduced volatile siloxane and a nethod of recovering

a volatile siloxane conponent efficiently from .
avglysvith HMat e HrReen s, téemﬁ%‘?%éﬁve&ftﬂt%é &?"@sgﬁ%aule
i nvention can be used in conbination with a nethod of
silsixageahn emgasdaanpsEpicedsbyas prd Hanugh a diatomaceous

enmul sification of oily pol yorganosil oxane obtai ned
eaatbocdl mgn tdi sSHR-o% @Y 13308 0Bt It Nop75928398 onp gharcoal

06- 107796 etc., or with a nmethod of reducing volatile
fiditkeexaned 45 alisctivskdnto it apdi treradesosbel as ngPeRsary,

2001- 288269, JP-Al|-222554, USPatent Nos. 5661215 and

+A6RC436r §R=Av230824i249582pxdReA 2002-284877, JP-A
2002-121284 etc., and in this case,

POhYergaROp ik 8¥aAB1 €0NRE @b A AY Mesiod wirtdil ldurg herthod of
reduced anmount of volatile siloxane can be preferably

refbtai-ged; c1s11he @ ssentatdvenbbasnaksoidi achosasly known
pol yof ganos il oxane- containing resin whose volatile

coidesanes bl 4SAUEedbYRER NSGEF I RPIfRE Bel pghigpraahaten
I | oxane- contal ni ng resinin a sl urry sate as

su%ﬁ%%rtiiggdtﬁgoif u%eflotffquid/liquid_separation to give a
polyorg n03|loxgne-contaln|ng resin is nmade of a 20

LGP LB B0V Sh00 L FOPOLYTR o et
=R R PiheeF onan Bt S ea i ST L AR (R Plotuces
a I%ggﬁ!)gdoefd riep:otvgeryp ggcceososliogg teg;%aﬁrs%sg‘?gé in the same manner
as described above to form a liquid and then cooling the liguid
at 17°C or less to solidify a volatile siloxane component only,
followed by the solid-liquid separation such as the filtration,
centrifugation and cyclone.
According to this method by solid-liquid separation,

volatile siloxane only can be recovered easily and efficlently

from water and water-soluble components. The liquid is cooled

~ preferably at 17°C or less as described above because

1,3,5,7-octamethylcyclotetrasiloxane that isthemost abundant

componeniﬁ inthe volatile siloxane has amelting point of 17.5°C,
and the recovery of the volatile siloxane by solid~-liquid

separationcanbeeffectedmore stablyby coolingmorepreferably

at 10°C or less, still more preferably at 5°C or less.
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i nvention, and therefore, as conpared w th heat
stripping of 25 pol yorganosil oxane particles in an
enmul sion state bef ore graf t 20 nodification, graft
sites derived froma graftnodifying agent can be
utilized effectively in graft polynerization w thout
under goi ng change in a qualty by heating. For exanple,
when pol yorganosi | oxane nodified with 5 nercapto
groups i s used, undesired curing reaction such as duci
i ntl&ers eanl BRup RS FHPFHCSH 6xlaﬂ*é6%r%’§%¢%§<%§ producing
attributable to the reaction of formng, a sulfide
2 1 FikeoEa e MR IFReT U tad Nigidotpisl hapEPgS beten ¥l th regpged
met hod of heat stripping of the enulsion, _the )
vl bidregainbek 4 ox and-aceeit e hp g scesiar ing aBpaphble gdlpgane
a dry state such as powder etc. usually via a process
cdnpatnerith\edlfdes engdtyi fgomhdisédiipagrulcompaneddsdting it
f or coagulation, subjecting it again to heat _
t r edfe®ocand difyitheg presbunt invehhéonethodbefubedtin
stripping the slurry in the present invention,

cdi@ftiatd JRwike corgiutioad ognhyiencen dhuAsdondpngpyred by
unexpected and possi ble heat deterioration of the

nd & itdNJeh €8 Nf Ca&: en BEeYEN polybhgapbetssané obltiad ned
i nvention is advantageous in respect of energy and

ad B NRE £V PWURODNL 38D 9P5 OAYBLA VD1 Y2 78 4TE3 S| JH-7Y (6107796
mal ntai'ned at high tenperature f or a predeterm ned

egéﬁEof%i@ﬁ@ﬁ%ﬁ%éﬁBYBEQE%QWEﬁbfg%fﬂb§ii§§£n@55disclosed

reducing the water content after dehydration, and

i . | h - aten
u%gf%$¥??ﬁgs%§§ﬁ%§HST§g%%ﬁQ58%Q%9?@ﬁﬁﬁi@Q?2%§?54,USP tent

be acconpli shed wt ess

SRR Y e Mo osa PO A7,
SR I PANGS Jgd QRNe- SLal il eyl For
polyorganosiloxane-containing resin with a further reduced
amount of volatile siloxane can be preferably obtained.

The present invention also discloses
polyorganosiloxane-containing resin whose volatile siloxane
isreducedbyheat—strippingthepolyorganosiloxane-containing
resin in a slurry sate as described above. When the
polyorganosiloxane-containing resin is made of a
polyorganosiloxaneucontaininggraftcopolymer,heatstripping
is conducted after conversion of polyorganosiloxane particles
into slurry after all chemical reactions such as graft
modification are concluded in the process of the present

invention, and therefore, as compared with heat stripping of

polyorganosiloxaneparticlesjj1anemulsionstatebeforegraft
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25 exanpl e, when the pol yorganosi | oxane-cont ai ni ng
resin of the 21 present invention obtained froma

pol yor ganosi | oxane-cont ai ni ng graft copolyner latex is
conmpounded wi th pol ycarbonate or pol ycarbonat e- based
resin such as pol ycarbonat e/ pol yet hyl ene
terephthalate resin 5 (PC PET),

pol ycar bonat e/ pol ybut yl ene terephthal ate resin
(PC PBT). or

mosgiEcakiiigen 367 e P 6 49T BB Fal 2 AFAS PRt YRS PR
(PCI ABS) and then nolded, a graft structure is for

cameble fisilimnedrebEert ety | b EdEy &0 BRE TGS 1oRe W1 thout
pol yorganos i | oxane -containin esin is dispersed
unﬂﬁﬂgdﬂmqImhangepéhyeaqb@ﬁéwebﬁag@étﬁégln to conf er
i npact resistance and f lane retardancy well. In the
pr @sentexanpéet i ehenappéyongeorpdd PrRDA voAbfiednyithhe
pol yor ganosi | oxane-cont ai ni ng resin descri bed above
meafithptal dreapls dseuses nuselesdtred uodngheeaopiast pech as
resin, 15 thernosetting resin and el astoner is also
irﬂié@d&%&%l&@pﬁﬁy&ﬁganﬁhsmoaanéherosslinkage attributable
pol yor ganosi | oxane-cont ai ni ng resin conposition. The

£ POhYOF 92Osh SFARETROAY S UK ks 1Antbgparsadtawiieriqapto
matrix resin f or the sane reason descri bed above can

hai-Aed ocdiPr£ONfrer taxchbtroE dMpaet sesigpangeof the
heat shock properties 20 and to inprove brittle

rg?L%rnat ULE OIE}Sfglaﬁétsg%&ah%—%oﬁQBciﬁ@hﬁlL'E‘fllli'ﬂi@g:»btalned

ernmogl astic stoner. Exanples of t

| PG oc
TR g e B, (e o

lI]pV(ﬂ]S)P htGIhhal %Ihrgg &E’g Tzasln%%dlp&%ﬂy,l EB&1 J_eﬁc?Je_E f(ap%%)agulat ion,

subjecting it again to heat treatment and drying it, but in
the method of heat strippingthe slurry in the present invention,
heating may be conducted only once.

Becordingly, unexpected and possible heat deterioration
of the resulting resin can be prevented, the process of this
invention is advantageous in respect of energy and from the
viewpoint of productivity, the slurry is maintained at high
temperature for a predetermined time to achieve simultaneously
an effect of reducing the water content after dehydration, and
there is also brought about the advantage of permitting drying
to be accomplished with less energy in a shorter time.

The present invention also discloses a flame—-retardant
comprising the polyorganosiloxane-containing resin. For

example, when the polyorganosiloxane-containing resin of the
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22 sulfide (ppS), polynmethyl nethacrylate (pMWA),

pol yaryl ene, acrylonitrile-butadi ene-styrene resin

(ABS), acrylonitrile-acrylate-styrene resin (AAS),

pol yvi nyl chl oride ( PVC), polystyrene (PSt), a nethyl

5 met hacryl at e-styrene copol yner (M5) , an acrylonitri

| e- styrene copolyner (AS) JF nylon, and a m xture

t hereof. Exanpl es of the thernosetting resin include,

but are not Ilimted to, epoxy resin, phenol resin,
preseatr ésvantieharbhaingdsfaomand pol yi m de, and

exanpl es of the elastonmer include 10 acryl rubber such
podyolmgbybsadpyhateconteiniegr abdtt cerhlaser glatex 1s

but adi ene-acrylonitrile , chloroprene rubber, natural
cotoered httadpehgcaubbratesoyrenbybathehahe-hapedrresln

nmet hyl nmet hacryl ate-butyl acryl ate bl ock copol yner, a
susthy BenN@olycaebuhygterpobietkytepel yeeephhalate resin

styrene-but adi ene bl ock 15 copol yner, a hydrogenat ed
(E8l/PEene pamf]gca@‘b@ﬁateVpe kybopol ynerteraphtpal yest eesin

el astoner. The resin conposition of the present
(FYeRRt i R panyRarrearreyndedlbhiPeCEssBuyaddéheastyrene

pi gnment, an antioxidant, a anti-dripping reagent, a

resihl 8bcohBs) 20nACEREA RO1 d& T he Jleual eeass<Ofist fermed
present 1 nvention for producing

weﬂqlkggggﬂgslEgéeﬂeagngﬁbgthb5§élnan&hgﬁﬁscﬁﬂe be

provi pol'yorganosi [ oxane-containing resin with a
oA o BV I gk hs sadpoedintiea, in cne
NG IS N L B
retardancy well.

In the present invention, a resin compoéition compfising
the polycrganosiloxane-containing resin described above and
at least one resin selected from thermoplastic resin,
thermosetting resin and elastomer is also disclosed and serves
also as the polyorganosiloxane-containing resin composition.
The polyorganosiloxane-containing resin dispersed well in
matrixresinforthesamereasondescribedabovecanbeobtained,
to confer excellent impact resistance and heat shock properties
and to improve brittle temperature.

The elastomer is a.concept including thermoplastic
elastomer.

Examples of the thermoplastic resin include polycarbonate

(PC), polyethylene terephthalate (PET), polybutylene

terephthalate(PBT),polyphenyleneether(PPE),polyphenylene
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resi stance, heat shock properties and brittle
tenperature can .also be obtained. Exanples The
present invention is described in nore detail by 5
reference to the Exanples, but the present invention
is not limted thereto. Hereinafter, the term"parts"
refers to ""parts by weight". [Solid content] A | atex
or slurry was dried for 2 hours in a hot-air dryer 10
at 130"C, and the solids content was cal cul ated as
sulfieidght( P&S) ,r pelvueshul treethrcavkpte EIBHE @Pliarylene ‘
hours)/ (wei ght of the original latex or slurry before
acthyiond)t.r ilRelyrredizakc-et yeeneereson( ¥PESCal cul at ed as
(total amount of materials charged 15 (parts) xsolids

adrgnicente r-i leamountl aafe-etylrenti eeséhar(@éd) ¢parts)
anount of inorganic acid and/or organic acid charged

pdIRAinS)L chlafid (@vojadipedlyspetrener i(P&t) enai methal or
(parts) + reducing agent (parts) + redox catal yst

meltPRcS)1 260t (rRIRUES po Bind D OSES anchangderh i(tparlespryrene
20 [ Vol une- average particle dianeter] The

1WiRravelfge maldd, c @ ddihamekenseofharseed pol yner,
Iyorgan05|loxane particles and a graft copol yner

(5~ Fg&ﬁ%%#Egdtﬁgsﬁﬁg%méggﬁtﬂﬂbi%éé%h?in&&@ﬂ@ but are not

Using a neasuring instrunment

ll%L%Rgigép QE%G %FUHEUféﬁéﬂéfdrgglﬁ“kﬁiéﬁ’fﬁ%ln, melamine

average particle diameter (Jim

rég¥%, anﬁ? %%%1%% aahﬁggﬁaﬁﬁfégeéfnghgmgfggkomer include

acryl rubber such as butyl acrylate, nitrile rubber such as
abutadiene-acrylonitrile , chloroprene rubber, natural rubber,
butadiene rubber, styrene-butadiene rubber, a methyl
methacrylate-butyl acrylate block copolymer, a
styrene—isobutyleneblockcopolymer,astyrene—butadieneblock
copolymer, a hydrogenated styrene-butadiene block copolymer,
and polyester elastomer.

The resin composition of the present invention can be
compounded if necessary with a pigment, an antioxidant, a
anti-dripping reagent, a filler etc.

According to the novel process of the present invention
for'produciné'polyorganosiloxane—containing resin, there can
be provided.polyorganosiloxaneucontaining resin with a lower
content of volatile siloxane and reduced environmental load.
Further, a flame-retardant excellent in impact resistance and

flame retardancy and a resin composition excellent in impact
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[ Content of insolubles in toluene(%] A |atex was
coagul at ed by addi ng net hanol and then |eft
overnight, and a transparent liquid | ayer was renoved.
5 Addi tional nethanol was added thereto and left
overnight, a transparent liquid |ayer was renoved,
and the coagul ated sanple was dried to give a
pol yor ganosi | oxane solid. This solid, 0 - 3 ¢, was
soaked in 100 m toluene for 40 hours, and after the
resipéanseanteanshoskovedpet bl eemed hssl bbf dempMataye can
with 10 toluene were dried. The content of insolubles
aliso bel obneinwad. deternmined as (weight after drying of
tol uene) xI OO (wei ght before soaking in tol uene).
ExlaWéilght - aver age nol ecul ar wei ght (My)] A
pol yor ganosi | oxane solid was obtained in the sane
nmamper priéSeas iAveateoni hindesbeibedt éntmofei dgbhibl g
in toluene. A chlorof ormsoluble fraction in this

re¥red ceas capabyZRenpYe 98! bupet e gstarerchriomerography not
(GPC) to determ ne wei ght-average nol ecul ar wei ght

1iMWea thereel . Pefigrathon: &) onmé ogsapMypd X7 refers to
anal ysi s, a GPC system manuf actured by Waters

w B as 20 used, polystyrene gel columms
g%&% %tb% and K805 (nanufactured by Showa Denko,

‘[gﬁll& ere il and chloroform was used as an

at’i ng S6iV nt and the Mv was anal yzed based on the

gﬂf%ggﬁé%oo%%ﬁ&gyyéé R [F60N8 A0 %Ok Al Laixr dryer

con tern1ne by gas
25 Vol t|Ie si L ox

R OE ST D
rersi?:{ugsga%rtgé %&y@.g\gﬂg% 130g ogct)gm}t hgurs{/ (S‘lré]?&(l%@ of the
original latex or slurry before drying).

[ Polymerization conversion (%)]

Calculated as (total amount of materials charged
(parts)xsolids content — (amount of emulsifier charged (parts)
+ amount of inorganic acid and/or organic acid charged (parts)
+ amount of radical polymerization initiator (parts) +
reducing agent (parts) + redox catalyst (parts)) yx100/ (amount
of monomers charged (parts)).

[ Volume-average particle diameter]

The volume-average particle diameters of a seed polymer,
polyorganosiloxane particles and a graft copolymer were
measured respectively in a latex state (JEICRELELZ). Using

ameasuring instrument MICROTRACUPA 150 manufacturedby Nikkiso

Co., Ltd., the volume-average particle diameter (pm) was
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was added as an internal standard. Anal ysis was
carried out by gas chromatographic unit GC-14B
(manuf actured by Shimadzu. 5 Corporation) using a
colum (3 mmx3 n) packed with Silicone DC 550, 20
wt % chr onosor b WWAWEG0- 80. The anounts of
octanet hyl tetracycl osi | oxane (N),
decanet hyl cycl opent asi | oxane (D5) and
dodecanet hyl cycl ohexasi | oxane (DG were anal yzed and
mekGuweceioyi ped ightd schetesing BethAdir total weight to.
the resin solids content was regarded as the content
[ fnteoltatafl énsiolokdes. in] Watleeneddient (9] The water
content of the resin was determ ned by drying the
r egi naatex1308Ccbagulahedrsy amitivey qudtatamm) (arekithen left
wei ght 15 after drying)/(resin weight before drying)
ovdpagit I esids kanreeh sPeaknat édguhdabayeodweestrenovedo* C
with a notched 1/8 inch bar in accordance with ASTM

Adid56 nd1FareanelandansybedOt iyt tatat | tefin dite@hight, a
test. Atest specinen of 1/20 inch (1.2 nm in

gams;agm PBG, U 8d vl Mk sabren, aRaadustbagubxaatisample
-tl roducti on’ of ayéeed pol ymer tSD—l) . 400 parts by

wa\é%hgplgﬁogo YalEry g%ggro@gé%_@s‘ﬂilbﬁaﬁg 1S, (aHhisosdUsd, 0.3

wei ght of “10%aq s sodi um dodecyl benzenesul f onate

g,??{é;sgrs%ageanﬁnridfgqni {1 @8, L0%0RPEE MbtbPsd a®d after the

ref I'ux condens er, 26 a nitrogen inlet, a

b T s iy
t pt{%%gr%_rgeggbeeg . 5%e tcg%tfek%%(f Vﬁssofﬂulfjs_l.ré%d iWi {Qluene was
determined as (weight after drying of toluene)}x100/ (weight
before soaking in toluene).
[ Weight-average molecular weight (Mw) ]

A polyorganosiloxane solid was obtained in the same mannerxr
as in determining the content.of insolublesr in toluene. A
chloroform-soluble fraction in this solid was analyzed by gel
permeation chromatography (GPC) to determine weight-average
molecular weight (Mw). In Gel Permeation Chromatography (GPC)
analysis, a GPC system manufactured by Waters Corporation was
used, polystyrene gel columns Shodex K-806 and K805
(manufactured by Showa Denko, K.XK.) were used, and chloroform
was used as an eluting solvent, and the Mw was analyzed based
on the calibration by polystyrene.

[ Content of volatile siloxane]

This content was determined by gas chromatography (GC).
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Thereafter, 10 parts by weight of butyl acrylate and 3
parts 5 by weight of t-dodecyl nercaptan were added
thereto. After 30 minutes, 0.01 part (as solids) by
wei ght of p-nenthane hydroperoxide, 0.3 part by
wei ght of sodi um formal dehyde sul foxylate (SFS), 0.01
part by wei ght of disodi um
et hyl enedi am netetraacetate (EDTA) and 0. 0025 part by
wei ght 10 of ferrous sulfate were added tgegengbgﬁﬂd -

Vollad Liexe ik exape wag prtsacEss Ay ROASDIEFREY ot F6hon
of 90 parts by weight of butyl acrylate, 27 parts b&

tohghttek, tredddesiiney oa eanemd ggtpmethydrisiloxane
solids) by wei ght of p-nenthane hydroperoxi de was |, ‘

waaddedeti5acom | micarsial stenceadovefnalipip vas carried out
Thereafter, the m xture was subjected to additional,

by ah¥ENERLEas togrphi@ Uridr SCHA 4§ (eanufacexrednraishiimgdzu
a seed polyner (SD--1) having a particle dianeter of

e 3 0iRG @siﬁglgn@@lgﬂﬁlgnnﬁﬁnﬁem$lpmcbédgﬂﬁhh Silicone
(assum ng that 20 t-dodecyl nercaptan was a raw

DEGRPNSH hrt 2P0 R bEREAMHES -3 0andTBe &nogdoics i oh of
pol yor ganosi | oxane particles (S--1 and S-2) A

o&t%%ﬁi#ﬂt%x%@@idsm%ln% l(pags stirred at 7500 rpm
for 5 m

nutes to prepare a sil oxane enul sion.

I t ol r D-1) latex in the
déﬁ%ﬁﬁﬁﬂﬁiﬁ?%%ﬂﬁ%§§§%3%§%%n%n(¥§g|é&§% 1)mas i ntroduced
addl b I ARkab LAY 1RAUPad e Ware Shili@ed and ref
9 condenser, a nitrogen inlet opening, a nononer
inlet, openi nd e el . epyl sheNresi
i Rt R i

séyfggggn@ggt%gggéggrdedasthecontentofvolatilesiloxane.

[ Water content (%)]

The water content of the resin was determined by drying

the resin at 130°C for 2 hours and calculating (resin weight

after drying)/(resin weight before drying)
[ Impact resistance]
FEvaluated in an Izod test at —10°C with a notched 1/8 inch
bar in accordance with ASTM D-256.
[ Flame retardancyl]
Evaluated in an UL94 V test. A test specimen of 1/20 inch
(1.2 mm) in thickness was used in evaluation.
Production Example 1. Production of a seed polymer (SD-1)
400 parts by weight of water were mixed with 12 parts (as
solidS)byweightoflO%aqueoussodiumdodecylbenzenesulfonate

ﬁna5~neckedflaskequippedwithewstirrer,arefluxcondenser,
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5in antrogen stream 1 part (solids content) by
wei ght of 10% aqueous dodecyl benzenesul fonic acid
(DBSA) solution was added thereto and then heated to
80C. After 80C was reached, the m xture was reacted
for 15 hours, then cooled to 25C and left for 20
hours, and the pH of the 10 systemwas adjusted to
6.5 with 3% agueous sodi um hydroxide 15 20 25 to
term nate the polynerization, whereby |atexes

a nbotragehninleol yomgacosicl draet dadtd dhegymegeterg. gpd the
were obtai ned respectively. The neasurenent results

so0fittibe Pek et ZatticoRotonweIsadier the twoinaretannsr gafethe
particle dianmeter of the |atex of pol yorganosil oxane

soRdktiegl esachba sont ertheOffliatsohidd &3 ushedt alitbneitrhgen.
wei ght - aver age nol ecul ar wei ght (Myvy and the content

of Theh-akickersiloyanes avarsiyinof hufall ectyl 28 Fallkparts
Producti on Exanpl e2345 Pol yor ganosi | oxane

byg%%ﬁgﬁke§§'%Sﬁg§é§§i4mé¥@ﬁbﬁﬁﬁYW@féIédd§Htﬁhé&etb. After
i | oXane Dei oni zed part s300300300300- enul si onwat er
30°08R2ES 0098158220 Pas solids) by weight of p-menthane
hydroperoxide, 0.3 part by weight of sodium formaldehyde
sulfoxylate (SFS), 0.01 part by weight of disodium
ethylenediaminetetraacetate (EDTA) and 0.0025 part by weight
of ferrous sulfate were added thereto, and the mixture was
stirred for 1 hour.

A mixed solution of 90 parts by weight of butyl acrylate,
27 parts by weight of t-dodecylmercaptan and 0.09 part (as
solids) by weight of p-menthane hydroperoxide was added
continuously thereto over 3 hours.

Thereafter, the mixture ﬁas subjected to additional
polymerization for 2 hours to give a latex containing a seed
polymer (SD-1) having a particle diameter of 0.03 pm and a
polymerization conversion of 90% (assuming that
t-dodecylmercaptan ﬁas a raw component).

Production Examples 2 and 3. Production of polyorganosiloxane
particles (S-1 and S-2)

A composition shown in Table 1 was stirred at 7500 rpm for

5 minutes to prepare a siloxane emulsion. Separately, the seed

polymer (SD-1) latex in the amount (as solids) shown in Table
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D4part s96949694 DSMApart s4-4- MPrDMSparts-4-4
Pol yrmeri zati on DBSApartsl11ll cat al yst
Emul si onTenper at ureC-- stri ppi ngTreatnent hour-- tine
Degree of polynerization conversi on85%86%85%86%
Vol une- average particle dianmeterLnD. 180. 230.180. 23
Content of insolubles in tol uene0%%% %
Wei ght - aver age nol ecul ar wei ght x10316017087103 ( Mw)
Content of volatile siloxanel6%d53. 9%}. 2~ SDBS: sodi um

1 dedeoyihehmstesnt d enatreechesA lafddedyi BRad aiddud fedisd e
acid D4: 1,3,5,7-octanet hyl cycl otetrasil oxane 5 DSMA:

a Fefatixacoyteysexy pr opyirdorst hokywetteyisig, aneonqmepNglet
3- mer capt opr opyl di met hoxynet hyl si | ane Production

ofetainy esdda ant onerteduct Tha afopslepolgdrosiadxiateoduced
particles (S-3 and S-4) 1 kg | atex containing

a POl O rGaRoSintex ang spaltisel. eswh St 4, thd nis)revasas stirred
introduced into a pressure-resistant vessel equi pped

it i Brb§ah NG daacket past Stdolriels cantehtporardeghseot 10%
provi ded

agueous dodecylbenzenesulfonic acid (DBSA) golution was added
thereto and then heated to 80°C.

After 80°C was reached, themixture was reacted for 15 hours,
then cooled to 25°C and left for 20 hours, and the pH of the
system was adjusted to 6.5 with 3% aqueous sodium hydroxide
to terminate the polymerization, whereby latexes containing
polyorganosiloxane particles (S5-1, S§-2) were obtalned
respectively.

The measurement results of the polymerization conversion,
the volume-average particle diameter of the latex of
polyorganosiloxane particles, the content of insolubles in
toluene, the weight-average molecular weight (Mw) and the

content of volatile siloxane are shown in Table 1.
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15

with a vessel capable of collecting a condensed
liquid, a steam inlet arranged on the bottom a
pressure gauge, and a thernmoneter. Then 0.05 part by
wei ght of an ethyl ene oxide (22% 15 content)
- propyl ene oxi de bl ock copol yner (trade name: Pronone
102 manufactured by N ppon Ol & Fats Co., Ltd.) was
added 29 to 100 parts (in terns of solids content) by
wei ght of the latex as an anti-foam ng agent. Water
Tapdpod was fed at a rate of 3 kg/hour, and when .the

tenperatture_was reachedtoj140C, rpprNg yas 4 5
Pr T a 1 L ct 1l llat o Aad [ Uva
St 1Tjatc o [, & J V O

PobyrprEddidexae Bartielemi nt ain t hel t¥ipdr afife oS Phd 5°

sgéddtia@rymeat 140 t os#50C, s;pmi:tmpﬂi ng was cdnducted flor 2

IO es 1o glyeeiloguecdes SO Mddd | 300 300 300
lﬁgg(gdano& | oxane Ry cles (S-B, S-4) respectively.

measur enent—resyttsof TCIE 'é/_rgerlzgté of 4.5 0.5

,onversi on, 1Qthe ESHurel BV eFale gﬂuw. e—g-afretef
bf the | atex of___polBfor gano&ptidxhand®parti®él e, e

cont ent of insg¢l ubl emv n t@hﬂ:@nk 4 hd vve+ght - avler age -

51l oxane—are—sho
7V AT T O AT O \.’lluv

ol ecul ar wei gt (B and tggrtscgnt ent| of yvoljatid e 4

FtS—parts uy 1
/\B‘Plg’ﬁ?’ilzaISOTPrcductP%cﬁ‘ ExanBPes’ dnd [7. %’roductl on| of
1H¢W%Yﬁ%an|ln)nnp cont ai#~ee@91ynsrs £SG-+
aErdJlSGarQ) 240 pafempepytugei ght°cof| puri fli ed—watler

pdpPRtiang wat ér ffQRkedde [ palyofr ganosj | oxane

parti cl e- cont ailni ngtimat ex) [and the 20
ol O TS L ¥ AE. ALLIGhGS (S | Loy 2) @bl ainegtsl n ses

FoauCtHo—T=XaPres:- 2—and P, 1T IbC gl” Udll kcb S9é| Sd 23
Voé?ﬂimﬁv?ﬁ?g?a&ﬂHElﬁle diameter pm .1 23 .
Content of insclubles in toluene 0% 0% 0% 7%
Weight-average molecular weight x10° 180 170 87 103
(Mw)
Content of wvolatile siloxane i6% 15% 3.9% 4.2%

SDBS: sodium dodecylbenzenesulfonate

DBSA: dodecylbenzenesulfonic acid

pd: 1,3,5,7-cctamethyleyclotetrasiloxane

DSMA: 3-methacryloyloxypropyldimethoxymethylsilane
MPrDMS: 3-mercaptopropyldimethoxymethylsilane

Production Examples 4 and 5. Production of polyorganosiloxane
particles (S-3 and S-4)

1 kg latex containing polyorganosiloxane particles (S-1,
S-2) was introduced into a pressure-resistant vessel equipped
with a heating jacket, a stirrer, a reflex condenser provided
with a vessel capable of collecting a condensed liquid, a steam
inlet arrangedon the bottom, a pressure gauge, and a thermometer.

Then 0.05 part by weight of an ethylene oxide (22%

content) -propylene oxide block copolymer (trade name: Pronone

‘102 manufactured by Nippon 0il & Fats Co., Ltd.) was added
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were introduced into a 5-necked flask equi pped with a
stirrer, a ref lux condenser, a nitrogen inlet tube,
a nononer inlet and a thernoneter, and the m xture was
heat ed under stirring to 25 the tenperature shown in
Table 2 in a nitrogen stream 30 one hour after the
tenperature shown in Table 2 was reached, 0.2 part by
wei ght of sodi um formal dehyde sul foxylate (SFS), 0.01
part by wei ght of disodium ethyl enedi am netetraacetate

tq EDVA)astsaftnCee2sf parliidsycontght) & Feigbus st apsex
were added 5 thereto, and a graft nononer m xture

aq M3 Bnhii-tivattiecc eoposi. t | Wates hoawod waabied 2twas rate of
added all at once, and the m xture was stirred for 1

3 haymair,t hevd eimeer aher ecapewatiuteTaphe Peadied ead 140°C,
-an additional graf t nononmer mxture (M>2) with the

stGOMmasid WeR shownatedTamiel - wae addedtdobphiseillate gas
thereto 10 over 1 hour, and after the end of this

waaddbht £91 1£8€ 8 XtHne MRS 1G0Ph Reapelra tsiverof Bhe solution
additional 2 hours, whereby latices .of the

| i ! Caini |
Eﬂ%g%ygﬁﬂﬁggiﬁb,oé@??gg?ﬁ?ng Q'EgngﬁéfédCPQPTﬁgﬁﬁﬁnutes to

) "were ta respectively. _
0 Il L] S _4
N e L ST e

SEeco t.ages), the vol unme-average particle dianeter
% %4#§V%h ex, and the content of volatile siloxane

o TR 2 Y LE oDk R 1EAEDb cortbesion,
tﬁgﬂQG¥éﬁgB§¥gfg%%p%b%'QEi%n%H%n%%Er'of the latex of
polyorganosiloxane particles, the content of insolubles in
toluene, the weight-average molecular weight (Mw) and the
content of volatile siloxane are shown in Table 1 {parts: parts
by weight}).

Production Examples 6 and 7.
Pr.oducltion of polyorgancsiloxane-containing graft copolymers
{SG-~1 and 3G-2)

240 parts by weight of purified water {including water from
the polyorganosiloxane particle-containing latex) and the
polyorganosiloxaneparticles(S—l,Sm2)obtainedinProduction
Examples 2 and 3, in the amount (as solids) shown in Table 2,
were introduced into a 5-necked flask equipped with a stirrer,
a reflux condenser, a nitrogen inlet tube, a monomer inlet and
a thermometer, and the mixture was heated under stirring to

the temperature shown in Table 2 in a nitrogen stream.
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SG2SG - SG - SG - SG - graft copolyner11234

Pol yor ganosi | oxS- 1parts80----80- ane

particl esS-2parts-80---80 S 3parts--80---
S-4parts---80-- Polynerization

t enper at ur eC456045604560 Graft nononer

i NAl MAparts-4-4-4 first stage TBPI PCparts-0.1-0.1-0.1
(MG -1) Gaft nononer i nMVAparts201620162016 second
stage TBPI PCparts-0.2-0.2-0.2 2 ) CHPpartsO0,0 hed
- 0008 hpUER £YNGE Be MANRITGH WenpRewt drelalte 14Rs 1gpcheds
strippi ngl50150 Treat nment

0.2 part by weight of sodium formaldehyde sulfoxylate (SFS),

0.01 part by weight of disodium ethylenediaminetetraacetate
(EDTA), and 0. 0025 part by weight of ferrous sulfate were added
thereto, and a graft monomer mixture (MG-1) with the composition
shown in Table 2 was added all at once, and the mixture was
stirred for 1 hour at the temperature shown in Table 2.

Thereafter, an additional graft monomer mixture {MG-2) with

the composition shown in Table 2 was added dropwise thereto

over 1 hour, and after the end of this additiocn, the mixture

was continued to stir for additional 2 hours, whereby latices

of the polyorganosiloxane-containing graft copolymers (SG~1,

SG-2) were obtained respectively. The measurement results of
the polymerization conversion of all graft monomers (total in
the first and second stages), the volume-average particle

diameter of the latex, and the content of volatile siloxane

are shown in Table 2 (parts: parts by weight).
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hour----0.5.0.5 tinme Degree of polynerization

conversi on 99%400940094009©9%400% (graft nononers
only) Vol une-average particle dianetern0.1

0. 230. 190. 230. 190. 23 9 Content of volatile

sil oxanel49%d2%. 3%3. 2%1. 193. 5% Al MA: al | yl net hacryl ate
MVA: net hyl met hacryl ate TBPI PC. t - butyl peroxyi sopropyl
carbonate 5 CHP: cunenehydroper oxi de Production

Tag)@anglr es 8 and 9. Production of
ganosi | oxane-contai ning graft copolyners (SG

Pro&ué&&‘&l %gam%)e 10 Pol yorgan05| I oxlang- ¢ont ali nimgirgrgaft 10 11

P°Eats§ﬁ%8fﬁé's“'g%ﬁ%?p%%’ca&?m§n EAr o5| U it 7 | SRcepe ey | %%

r .
T e PRYESS M“.t a-p-Rg—thepolyo ganyst Hoxane 20
EPIOEPROSL 3| S AF-dere (EBFES 8l hee of the |l atided -
S8t &PRFITESS t hé pol yez ganogivkobsane- par 8bclles- ( $- 1 - 80
5>-2) . The neasuremeriy32 resulis| of the pol ygeri zatijon -
conver si on of agH—gratt—ronomers;—the—vol um:-qV%:ngl:‘ _
particle dianetler of"fhe | APBX"S And the” ¢odtent Saf L~
pbiatnek £zagiibroxameeratershow) isn Tallse | 260 P odacti ¢A 45 60
AT 65 40 900 TL aBuProoyeLianof [ ¢ | [ 4 | - | 3
2L S O T L I P PRI Y™ S o | - [ oz
(MG—1)
Graft moncomer in MMA parts | 20 16 20 16 20 16
secc’gd stage TBPIEC parts| - 0.2 - |o0.2| - ] o0.2
{MG-2) : -
CHP parts | 0.0 - | 0.05 - lo0.05| -
‘ 5
Emulsicn Temperature °c - - - - 140- | 140-
stripping 150 150
Treatment hour -~ - - - 0.5 0.5
time
Degree of polymerization conversion 99% | 100% | 100% | 100% | 99% | 100%
{graft monomers only)
Volume-average particle diameter tm 0.1 ]0.2310.194{0.23(90.19}0.23
9
Content of volatile siloxane 14% 12% | 4.3% ] 3.2% | 4.1% | 3.5%

ATMA: allylmethacrylate

MMA: methylmethacrylate

TBPIPC: t-butylperoxyisopropyl carbonate
CHP: cumenehydroperoxide

Production Examples 8 and 9.
Production of polyorganosiloxane-containing graft copolymers
(S@ -1 and SG -2)
Polyorganosiloxane-containing graft copolymers (SG' -1,
-2} were obtained in the same manner as in Production Examples
6and 7 except that the latices containing thepolyorganosiloxane
particles (5-3, S-4) wereused inplace of the latices containing

the polyorganosiloxane particles (S~-1, S—-2). The measurement
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(SG -3 and SG -4) 1 kg of the sane | atex as obtained
in Production Exanples 6 and 7 was introduced into a
pressure-resi stant vessel equipped wth a heating
jacket, a stirrer, a reflex condenser provided 10 with
a vessel capable of collecting a condensed liquid, a
steam inlet arranged on the bottom a pressure gauge,
and a thernoneter. Then 0.05 part by weight of an

et hyl en xi d 22% cantent)--propyl ene -0xi I
B B P e et ororhEe T O5t R e raf e Refigers.
Ni ppon G| & Fats Co.,, Ltd.) was added 15 to, 100 part
the §oAleHFs ST eas &’é%&ﬁ#@nﬁg‘aﬁ‘ﬁ%ﬁéi B¢ th? (Aot B9 the
as an anti-foam_ng agent. Water vapor ,was Lgdmgt a
congea tofof3 iedardde, saRaxaRen 2L RKe ShP¥RpéPalaPenas
reached to 140C, stripping was initiated. Wile the
Prodwgrtiopf Fgiespilieisatlé 8¢ was controlled so as to 20
mai ntain the tenperature of the solution at 140 to
Prsdactisnrdppphgovganevhinri ke ¢ort 3 Mpoarast copgilvyaers
| ati ces containing polyorganosil oxane-contai ning
(Sgf af2t acapeIyrdns (SG -3, SG -4) respectively. The
results are shown in Table 2. Exanples 1 and 2 25
Sl ar ky of rtitppisageoi atdre gxolopardards i hokard: ciuimraiExiang les
graft 33 copolyners (SG 1 and SG 2) Each of the
6 dred 76es Dittbeuped yAt ganess $ oxaaer ot ami ngssgl afquipped
copolynmers(SG- | and SG 2) obtained in Production

wibBkaAh &5t 18y ardketyas il ried, W B ravakecordshssl weioed ded

to a solids content 5 of 15% and then 4 parts (as
wishld ds M ¥ebghte @ff 201 DIeAONEAUEONEhEEA TGN, d&tean

wer e added thereto to give coagul ated slurry.
inlet arranged on the bottom, a pressure gauge, and a thermometer.
Then- 0.05 part by weight of an ethylene oxide (22%
content) ~propylene oxid_e block copélymer (trade name: Pronone
102 manufactured by Nippon 0il & Fats Co., Ltd.) was added
to 100 parts (in terms of solids content) by weight of the latex
as an anti-foaming agent.

Water vapor was fed at a rate of 3 kg/hour, and when the
temperature was reached to 140°C, stripping was initiated.
While the amount of distillate gas was controlled so as to
maintain the temperature of the solution at 140 to 150°C,
strippingwasconductedfor30minuteétogivelaticescontaining
polyorganosiloxane~-containing graft copolymers {(SG" -3, SG' —4)
respectively. The results are shown in Table 2.

Examples i and 2

Slurry stripping of the polyorganosiloxane-containing graft
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This "slurry was further diluted wth water and
adjusted to a solids content of 10% by weight. 1 kg
of this slurry was introduced into a
pressure-resi stant vessel equipped with a 10 heating
jacket, a stirrer, a reflex condenser provided with a
vessel capable of collecting a condensed |iquid, a
steam i nl et arranged on the bottom a pressure gauge,
and a thernoneter, mater vapor was fed at a rate
CQHOI?WGﬂqMJQF hwrer §ﬁe ! enperature of the solution
‘reached 145C, 15 strlpplng was initiated. Wile the
amf@eh of Erstiatiges gasthaddicEHIanosdd oxengs 098talnlng
mai ntain the tenperature of the solution at 140
grEFUG; OB F ¥ S Gvak 2 fdret) é&ﬁ@?ﬂ@bl%?ﬁetﬂwtlaﬁ@xamples
then the slurry remaining therein was discharged.
6 Fhertakisedilutdmk wiltlr vyt opnsandbhydrated twagiekids content
dehydrated cake. During 20 stripping, volatile
ofsilbéxamed dilkstn !l ets dget kel ids howatedightvapor - Wagqueous
condensed and collected in the reflex condenser,
caduriurgchWbi the tiee eCalid ed tthenr eresselg iwasccagh batt @t sBQrry.
After stripping was finished, the tenperature of the

THY wiiuer v Rakheucohd.ectilon aesseh waseeomhd raeihdtoedeoc a
10C or 25 less, and then the solution was filtered to

sdl@_%vQ;ronttlé%tv@Eatmbeb%wéh_ga)@anel Iheocoments nirtheras
vol atil e sil oxane contai ne t he dehydrated slurry,

idthe MRl 1608t g r@ésﬁf@—QQQYQféﬁﬁdvéééé& eibddte with a

anount of the volatile siloxane recovered (ratio of

he;aﬁgﬁgolﬁtc'k@% s%l 9%;9@%0 1 he 50l dsorided e dvitei@ th

in fa the dehydrat ed cake was

a xgéé§gl cgggbﬂg%f géfiééggngg\'\g&{densed liquid, a steam inlet

arranged on the bottom, a pressure gauge, and a thermometer,
and water vapor was fed at a rate of 3 kg/hour.

When the temperature of the solution feached 145°,
stripping was initiatred. While the amount of distillate gas
was controlled so as tomaintain the temperature of the solution
at 140 to 150°C, stripping was conducted for 30 minutes, and
then the slurry remaining therein was discharged. Thereafter,
the slurry was dehydrated to give a dehydrated cake. During
stripping, volatile siloxane distillate together with water
vapor was condensed andcollected inthe reflux condenser, during
which the collection vessel was cooled at 5°C.

After stripping was finished, the temperature of the

solution in the collection vessel was confirmed to be 10°C or

less, and then the solution was filtered to recover the volatile
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3 parts by weight, was conpdunded with 100 parts by
wei ght of polycarbonate resin (trade nanme: Tarflon
FN1700A, manufactured by Idem tsu Petrochem cal Co.,
Ltd.) together with 0.4 part 10 of

pol yt etraf |l uoroet hyl ene (trade nanme: Pol yflon FA-500,
manuf actured by Dai kin Industries, Ltd.). The
resulting conposition was nelt-kneaded at 27OC by a
tw n-screw extruder (TEX44SS manufactured b

S UUPHERSE RABSIRL ST EF £HepTOHiE a1 pEne Fratained in

resulting pellets were fornmed into 1/8-inch I t
thesiedpeinatass haary/ 2oeivecdiet et epefidifsde vy ini‘é?fgcake'
retardancy exam nation, by FAS100B injection nol ding
angathenamotnanaf ather el i FANUGO%EE Fecevepshdeptid of
tenperature of 300C. The resulting test specinmens were
thevabliat kile astbozieng t® theheodidbusaniohe iy are shown
descri bed above. The results are shown 20 in Table 3.

in?5aB3eTabl e 3 Exanpl e123456
Pol yor ganosi | oxane- cont ai SG | SG 2SG 2SG 2SG 2SG 2 ni ng
I esieR, Sthel dut pofenges ak ¢l w63 4041 840 a4l Hd fe 40 DE 149 powder,
conditionse150150150120120150

é@@& ., 5Qa2318ch3Ouddéd MELth 100 parts by weight of
nter . 26-0. 26-0. 26-0. 10- 0. 10-0. 26-
poﬁ&%%%HBﬁgt§§Qﬁ§§p(@@Qdé%Qmél@éyiﬁ&ﬁTEDVO@ﬁ manufactured
vol ati | .0%l. 89%. 199. 1%. 59%%. 2%

by Idemitsu Petrochemical Co., Ltd.) together with 0.4 part
of polytetrafluoroethylene (trade name: Polyflon FA-500,
manufactured by Daikin Industries, Ltd.). The resulting
composition was melt-kneaded at 270°C by a twin-screw extruder
(TEX448S manufactured by NTHONSEIKO CO.,LTD) toproducepellets.
The resulting pellets were formed into 1/8-inch Izod test
specimens and 1/20-inch test specimens for flame retardancy
examination, by FAS100B injection molding machine
(manufactured by FANUC) set at a cylinder temperature of 300°c.
The resulting test specimens were evaluated according to
the evaluation methods described above. The results are shown

in Table 3.
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sil oxane Water content of dehydrated41%39%35%0%17%42%

cake Amount of recovered7.7%6. 09%. 8%2. 6%3. 9%3. 9%

si | oxane Fl aneTot al sec. 494448394245

ret ar dancyconbustion (1/20 inch)tine

Dr i ppi ngnunber 000000 of tines

| mpact - 10CkJ/ n229312B333129 resi stance (Izod strength)

Exanples 3 to 5 The sane procedures as in Exanple 2

were repeated except that the tenperature and tine in
Tahha ﬁblng treatnent of the 5 slurry mere changed as

5

10

Xauuwn —fabte-S—The rEbUIlbldre %LO |agle 65 6
rocedurde—as—|-n—Exanrple—A—was :
FO#W@&P@@@X@@F%W& whi | ¢ $otlaf %62 E%xzar eS6-2 | 56-2 | 8G-2
nigg SieSEtat e together with water vapor 10 wad condensed
stirtptine ref | Tampecanddnser dyridfy StiePppli AEY- t|helo- | 110- | 140-
copdltiesti on| ¥essel was cool ad 188 P5EE0 thetS0 quitd®ih $4be | 150
col | ecti on| rqss&lt Af tiurst|rioppi hgoveas| | aéf t jowed nf ght 0.5
at the sanptimenperatjure 36
Internal Mpa 0.26-10.26-10.26-(0.10~10.10-} 0.26-
pressure 0.36 | 0.36 0.36 | 0.11 | 0.11 | 0.36
Content of wvolatile 5.0% 4.8% 5.1% 9.1% 7.5% 5.2%
siloxane
Water content of dehydrated 41% 39% 35% 50% 47% | 42%
cake
Enmount of recovered 7.7% 6.0% 5.8% 2.6% 3.9% 3.9%
siloxane
Flame Total sec. 49 44 48 39 42 45
retardancy combustion
(1/20 inch) time
Dripping number 0 0 0 0] 0 0
of
times .
Impact -10°C kJ/m? 29 31 28 33 31 29
resistance
(Izod
strength}

Examples 3 to 5

The same procedures as in Example 2 were repeated except
that the temperature and time in stripping treatment of the
slurry were changed as shown in Table 3. The results are shown
in Table 3;
Example 6

The same procedure as in Example 2 was repeated except that
while volatile siloxane distillate together with water vapor
was condensed in the reflux condenser during stripping, the

collectionvesselwascooledat 25°C, theliquidinthecollection

vesselafterstrippingwas1eftovernightatthesametemperature
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and then supernatant oily matter was recovered. The

results are shown in Table 3. Reference Exanples 1

and 2 Each of the latices of the

pol yor ganosi | oxane-containing 5 graft copolyners

(SG 1, SG 2) obtained in Production Exanples 6 and 7

was diluted with water and adjusted such that the

solids content was reduced to 15% and then 4 parts

(as solids content) by weight of 2.5% aqueous calciugk
anchitbendeunerea takle ®ilhe fetd et B2 §i vRCetR at dge results

slurry. This slurry was further diluted 10 Mﬁth wat er
aranghadjpusnedabdeh3that the solids content was reduced

to 10% This slurry was heated under stirring to 95C
Rafrerencet &xampdssstieehdpdt, and heating at 95C was

continued for 30 mnutes. Thereafter, the slurry was

delmpdhab €klio® 1gitieeca oﬂeﬂ:iyejlmthubrmkle)811©x$he conteaning

of volatile siloxane contained in the dehydrated

g1l E¥paNgméhe (WE-ar, £@ALpribtafirtdwe idehyatiatieidcakenples
are shown 1in Table 4. Volatile siloxane could not be

6 éﬁSON§5§@11Ut%drﬁ§tlﬂl fiate rdehy didted edakecwahadritee solids
then conpounded w th pol ycarbonate resin, nolded and

co%‘ﬁ@n%@g refulcBE SRAMEs MBRetheRQ Rﬁﬁf:ﬁé RGes EXBIPlcontd3nt)
4 The sane procedures as in ference Exanples 1

byag}? §h¥ve<5f 2, rﬁpgﬁﬁggug)@a?ﬁlﬁrﬁ‘%hlbﬁqde were added thereto

rganosi | oxane- contalnlng graft copolyners

to( gifge CO§§81% abgi\hesg ”rkﬁf@dé‘ﬁifﬂﬁ @garf@r%e& @Ndted

I'n place of the Tatices of the

BT S T L0 B8 55

results are sho
to 10%. This slurry was heated under stirring to 95°C in a

stainless steel pot, and heating at 95°C was continued for 30
minutes. Thereafter, the slurry was dehydrated to give a
dehydrated cake.

The content of volatile siloxane contained inthe dehydrated
slurry and the water content of the dehydrated cake are shown
in Table 4. Volatile siloxane could not be recovered.

The resulting dehydrated cake was dried, then compounded
withpolycarbonate resin, moldedandevaluatedinthe samemanner
Reference Examples 3 and 4

The same procedures as in Reference Examples 1 and 2 were
repeated except that the polyorganosiloxane-containing graft
copolymers (8G’ -1, SG' -2) obtained in Production Examples 8
and 9 were used in place of the latices of the

polyorganosiloxane—containing graft copolymers (S5G-1, SG-2)
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in Table 4. Reference Exanples 5 and 6 The sane

procedures as in Reference Exanples 1 and 2 were 5

repeat ed except that the pol yorganosil oxane-cont ai ni ng

graft copolynmers (SG -3, SG --4) obtained in

Production Exanples 8 and 9 were used in place of the

| ati ces of the pol yorganosil oxane-contai ning graft

copolymers (SG 1, SG 2) obtained in Production

Exanples 6 and 7. The results are shown 10 in Table

obtaid@dTab PeoduBef.en-Refwy Lde barndRét erliReresuREsapre shown
enceenceenceenceenceence

irExaiplExdm Exam Exam Exam Exam ple 1ple 2ple 3ple 4ple
5pl e 6 Pol yorganosi | oxane-cont ai SG 1SG 2SG - 1SG

Ref22@nce3 8@ampd eBi Boahdsikn Heat

t reat nent Tenper at ur c959595959595 condi ti onse

Tr @@l"BAhE P&l 5. 58. RIfSrénde Huamgriral Mpand -2 were
pressure Content of volatilell?d0%.0%2. 0%2. 6%3. 3%

re?éél?g:)é%ﬂ@xc\f@ﬁ€ e AN 8B O y LG Y Als 81 PEod IS 8IGROGAUNEY Rt

copolymers {SG' -3, SG' -4) obtained in Production Examples 8

and 9 were used in place of the latices of the

polyorganosiloxane-containing graft copolymers (SG-1, 5G-2)

obtained in Production Examples 6 and 7. The results are shown

in Table 4.
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Ampunt of recovered-

- 9.

199. 398. 3%. 9% si | oxane

Fl aneTot al sec. 4642771085356 r et ardancyconbusti on (1/20
inch)time Drippi ngnunber 000310 of tines
| mpact - 10CkJ/ n2303325183228 resi stance (lzod strength)

In the table,
dodecyl benzenesul f on

at e;

SDBS i ndi cat es sodi um
DBSA, dodecyl benzenesul fonic

acid; 5 D4, 1,3,5,7-octanet hyl cycl otetrasil oxane;
DSMA, et hacryl oyl oxypr opyl di et hoxynet hyl si | ane;

TalmleDMS rrercapt opropyl di met hoxyrret hyI silane; MVA,
IICLHyI HCLIIanyI(il AV c¥ 'Y %e a é@— %{ TRefor- |Refor-
R R efer efer efer
TBPI PC, t- butyl - perloxyi so} ropyl | G ae ce | ence
cunene 10 hydropergxi de \%Xgl@.n e;g;; .r.om(;nhe Exam- | Exam-
above resul ts, the vol ati | ¢ o3k 1 OKaNE 23% 108t pLaed| b 5 | ple 6
the dehydrated oS of —the , "
M€l se-1 | .s6- ItSG' 5@ -2 | S’ -3 | 56’ -4
POé%?ﬁgé‘F 8§?rf Ihe dont ai nilng resin obit Al ned by 't he
6cess t hn nv- es ant HE it | M
luu\,g e ent—hnvyent+o . AU TN
0 g5 35 95
HeaF%eart@%ta TRIPERHUT |t heCwatl er*coht égﬁt bl% e
coa%ﬁ%a?%t ed| Cake i s rleducedl Thattis, thistreansthat—T—
di ssi pat i opTxftyeitat|i 1%995i |loRahe| ahd | locfd 55 ¢r 0-° . :
time
Internal Mpa - - - - - -
pressure
Content of wvolatile 11% 10% 2.0% 2.0% 2.6% 3.3%
siloxane
Water content of dehydrated 61% 58% 60% 64% 66% 59%
cake
Amount of recovered — - 9.1% 9.3% 8.3% 7.9%
siloxane
Flame Total sec. 46 42 77 108 53 56
retardancy combustion
{1/20 inch) time
Pripping | number 0 0 0 3 1 0
of
“times
Impact -10°C kJ/m* 30 33 25 18 32 28
resistance
(Izod
strength)

In the table,

SDRBRS indicates sodium

dodecylbenzenesulfonate; DBSA, dodecylbenzenesulfonic acid;

D4, 1,3,5,7-octamethylcyclotetrasiloxane; DSMA,

methacryloyloxypropyldimethoxymethylsilane; MPrDMS,

mercaptopropyldimethoxymethylsilane; MMA, methyl

methacrylate; AlMA,

t-butyl-peroxyisopropyl carbonate; and CHP,

hydroperoxide.

allyl methacrylate; TBPIPC,

cumenec

As 'c:an be seen‘from the above results, the volatile siloxane
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drying are reduced in a subsequent drying propcess.
Further, it can also be seen that volatile siloxane
can be recovered well by the nethod of separating
vol atil e siloxane from distillate conponents in the
present invention. 10 It was al so revealed that a
pol ycar bonate resin conpounded wth the
pol yor ganosi | oxane-cont ai ni ng resin obtained by the
process of the present invention _has the above
contederad dgy the debyerpsedsicgkef PéaktPy in flanme
retardancy and in strength when ared to the resin
pHayd nug rivedn]. osigvjesccad ailniagl H?é%nngEélfl%dtlbY $h8 pgergss
(Reference Exanples 3 to 6), and has the sane
oEXheIpEHerbahaneﬂtbem\nmenecﬁ\htaﬁ@ r ettardarsdyscapev ¢ apaeithat
resi stance as that of the resin not subjected to
tiad wappingont &ef efetce dotanplzgsdlcakd 2 rebndadtriBhat is,
Applicability 20 There is provided a novel process for
tHirPfeehroth el Jidyganasidroxygnes tant hé niingxeesi andnload for
order to reduce and recover volatile siloxane.
dﬁc_ﬁ%{ dirROréQutd® iBf 00a8Ss&judie drgfieseptopowesnt | Gyrther,
for drying such as heat energy necessary for

1t €CVenisng HROLYEKJAARST L 9Xape: 6081 BbRANY dasibe fidtaldered
as 25 powder is low, and the environnental |oad wth

weé_(il %fyl 18,8 'nl SO debashatlt v@ASitiiS eSWBNbRSREd from

t aneously, he resulting

aRYMArganesl | 41%'}1% LAt Ay DG SLSIN i RgYaNt ed from

undérgO|ng déterioration at the tinme of

L 9108008 U 2o
5 Yosasaes o contau LR cesL oy, somopnae, <o

process of the present invention has the above properties, is

superiorsignificantly511flamexetardancyandelstrengthwhen
compared to the resin having been subjected in a latex state
to stripping (Reference Examples 3 to 6), and has the same
excellent balance between flame retardancy and impact
resistance as that of the resin not subjected to stripping
{Reference Examples 1 and 2). |

Industrial Applicability

There is provided a novel process for producing

. polyorganosiloxane-containing resin in order to reduce and .

recover volatile siloxane. According to the process of the
present invention, load for drying such as heat energy necessary
forrecoveringpolyorganosiloxane—containingresinfinallyas

powderislow,andtheenvironmentalloadwithvolatilesiloxane
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between fl ane retardancy and i npact resistance. 41
CLAIMS 1. A process for producing :
pol yor ganosi | oxane-cont ai ni ng resin, conprising heat
stripping a polyorganosiloxane-containing resin in a
slurry state to obtain 5 a pol yorganosi |l oxane
containing resin with reduced volatile siloxane. 2.
The process for producing
pol yor ganosi | oxane-containing resin according to ,
inckahaudt gamerdsi AupheespelyorGHMOIaNBQHE o iR ARG LRI
resinin aslurry state is 10 obtained by coagul ati ng
palgloygngaroibkeranconbainingngesesi hs prewente@xtsemt e.
3. The process for producing ‘
urpelryolganosernxandéetentarai hgn atedihe d&doer difngrpguction,
claim11 or 2, wherein the
arROL H@s §aregidcaxanaetoni arat bon riesgnal st heghardly occurs,
pol yor ganosi | oxane- based graft copol yner obtai ned by

anROF Y FRKa#bNG , BN obn Gloirgiaalo sanekaherubhithindhganed in upon
radi cal polynerizable nononers in one or nore steps

cdp el $SEAGS 1 Ria MU Jaresnl exanecbses good balance
particles. 4. The process for producing

bé%Wééﬁf%ﬁagé' axang=qe0t ahni REpadl resiscaseerding to

any one of clains 1 t0 3, which conprises heat
stripping at 100C or nore. 5. The process for
produci ng pol yorganosi | oxane-containing resin
according to any one of clains 1 to 4, which invol ves
feeding water vapor to the slurry. 25 6. The process
for produci ng pol yorganosi | oxane-cont ai ni ng
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42 resin according to any one of clains 1 to 5,
wherein the volatile siloxane is separated by cooling
vol atil e siloxane-containing distillate conmponents.
7. The process for producing
pol yor ganosi | oxane-containing 5 resin according to
claim6, wherein the volatile siloxane is separated
by cooling volatile siloxane-containing distillate
conponents to 170C or less. 8. The process f or
produci ng pol yorganosi | o%BA&IZont ai ning resin
according to claim?7, wherein the volatile siloxane,
upen A Hrcsepar abt pridusiepapal gdrgsnegliiigxage-containing
Pol yor ganosi | oxane-containing resin with reduced
re¥@hat cbapsi koxanReavhsthipsipy caluced by the process
described in any one of clains 1 to 5. 10. A
pofib@RBanekandapheceBREAShNGg rheihGin a slurry state toobtain
pol yor ganosi | oxane-contai ning resin described in claim
a %oly&ﬂgaﬁbé§§b£‘a1§é’rﬂlﬁﬁiatilrﬁﬁlgCQBBﬁhSWirghtﬂ’tﬁ:_mrd@/ volatile
rganosSi | oxane-containing resin described in claim9
- t least one resin selected fromthernoplastic
51?@%5%?' thernosetting resin and el astoner. 20 43

2.Theprocessforproducingpolyorganosiloxane—containing
resin according to c¢laim 1, wherein the

polyorganosiloxane—-containing resin in a slurry state 1s

- obtained by coagulating polyorganosiloxane-containing resin

in a latex state.

3.Theprocessforproducingpolyorganosiloxane—containing
resin according to claim 1 or 2, wherein the
polyorganosiloxane—-containing resin is a
polyorganosiloxane-based graft copolymer obtained by
polymerizing monofunctional and/or multifunctional radical
polymerizéble monomers in one or more steps in the presence
of polyorganosiloxane-based particles.

4.Theprocessforproducingpolyorganosiloxang—containing
resin according to any one of claims 1 to 3, which comprises
heat stripping at 100°C or more. |

5.Theprocessforproducingpolyorganosiloxane—containing
resin according to any one of claims 1 to 4, which involves
feeding water wvapor to the slurry.

-6.Theprocessforproducingpolyorganosiloxane—containing
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resinaccordingtoanyoneofcﬂaims]JUDS,whereinthevolatile
siloxane is separated by cooling volatile siloxane-containing
distillate components.

7.Theprocessforproducingpolyorganosiloxane—containing

‘resin according to claim 6, wherein the volatile siloxane is

separated by cooling volatile siloxane-containing distillate
components to 17°C or less.

8.Theprocessforproducingpolyorganosiloxane—containing
resin according to claim 7, wherein the volatile siloxane upon
separation is separated as solid.

9. Polyorganosiloxane-containing resin with reduced
volatile siloxane, which is produced by the process described
in any one of claims 1 to 5.

10. A flame-retardant comprising the
polyorganosiloxane-containing resin described in claim 9.

11. A resin composition comprising the
polyorganosiloxane-containing resin described in claim 9 and
at least one resin selected from thermoplastic resin,

thermosetting resin and elastomer.
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